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Lockheed Vega which each transport 
student flies 12 hours solo. 


PARKS 


GRADUATES 


are COLLEGE MEN— 


PRODUCTS OF A UNIVERSITY OF THE AIR 


A student’s banquet, addressed by the President of the College. 


Students on the Parks 
dormitory portico. 
The airline pilot of today is a professional man of 
highest standing. He carries great responsibilities— 
and his salary corresponds. More and more, com- a complete background and knowledge of commercial 
mercial aviation demands the finest and most com- aviation as a whole. 
plete training in every branch—pilots, mechanics, As a result of the breadth and thoroughness of 
eveculives. Parks training, our graduates are making good today 
Parks Air College trains men to meet these de- with such companies as Transcontinental-Western 
— because Parks is not a trade school. It is a Air, National Air Transport, American Airways, 
e College of the Air. All Parks Courses are far United Airlines, Pan American Airways, Boeing Air 
more broad and more complete than the United Transport, Curtiss-Wright, Waco Aircraft, Douglas, 
States Department of Commerce requires, because Lockheed and other leading firms. 
Department of ( ommerce requirements are minimus Commercial aviation offers a glorious future to the 
TEENS, CUERTYNE YOU ter & license only, but man who is thoroughly and properly trained. The 
not qualifying you for success in aviation. 40-page Parks catalog “Skyward Ho!”, completely 
Some Parks Courses are longer than others, but describes Parks Air College and Parks Courses of 
in addition to making you a specialist in your chosen training. Send for your copy today. Use the coupon 
line, any Parks Course gives you a liberal education, below. 


Approved by U. S. Dept. of Commerce SECTION 12-PA EAST ST. LOUIS, ILL. 








“SKYWARD HO!” CHECK HERE 
for special information on the 
nv Md Ss ‘than @ourse that interests you 

© Executive Transport Pilots’ 
Parks Air College tb Address : O A. & E. Master Mechanics’ 
Parks training, will be O Limited Commercial! Pilots’ 
sent free on request. O A. & E. Mechanics’ 
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Two New C-D Beauties 











SPECIAL 


FEATURES: Kits 
8B 3 


WACO *C” 


After numerous requests 
past few months, we 
fine commercial cabin 
popular cabin biplane 
sent overseas, for in r 
far more powerful Th 
and tail surfaces, red 
in black. Span 2434” 
unusual for this 
quite easily made and 
Kit comes complete with 
printed out wood sheets 
motor and cowl (which r 
Ppellers, five bottles of 
Japanese tissue, rubber 
tailed full size authenti 
plete Kit SF-37 at dealer 


BERLINER- JOYCE 16 


This unusual airplane thi e prototyr 
successful American two-seate I 
ridge Field, Michigan, was al 
by a great many of America r 
boys alike. We now offer ua t 
airplane capable of 
than those obtained 
motor partly wound 
Colored the standard arm; 





















olive drab, with black l r e a P 
Waco C all printed out wood p . fing m 
pletely detailed full size authent aI ¢ € f 
the famous line Cleveland-De € € 

American model aircraft entt 5 00 
those widely known master mode Complete . 


Kit SF-39 at dealer’s or postfree 


1930 HOWARD RACER 


(Re-Designed) 


Flashier. Simpler 
to build All 
white. Recom- 
mended for be- 
ginnecs. Span 15”, 
length 1344” 
weight 1.4 oz Kii 
SF-18B, only 


$1.50 
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December, 1933 


Justin Time for 
Christmas Lists! 
Christmas is 


treat yourself 
to yourself 


one time when you can 
to the best—so be good 
Here’s a great vz t of 















is of authentic 34” scale flying 
Cee-Dee models—all true in detail, all 
Spectacularly real in flight and on ex 
hi bition. Show = page to. those 
hat to give i—tell them the models you 
refer—and tell , @- to order ea Be good to elf—and if 
DU Want to make a big hit with pals, give them C-D Kits 





for Christmas, too. 





NOT MUCH TIME LEFT 
to Buy the Popular ‘‘N Tyee * Supplies Kits, as they will 
be discontinued January 1, 1934 





Here Are 3 ‘Set Favorites 
(Remember t nt NO DRAWINGS Draw- 
in € t v i € on AND MODEL- 
MAKING is 2 per y ee description 
below for particular issue—and id 7. c extra to price if 
you wish such issue.) 





Gee- B ee grata ape te r. 
3} length 1 
RS red 
an Kit N-2 (with- 
put drawings—get drawir 
free with Issue No. 1) Only 
$1.5 


Boeing F4B-3. 















ex 














Monoce oupe. Span 
1 "7 1552": x oh 

~ edly ct oe Boeing 95 Mail. Span 3314”; 
(JSF-2 Glider materials in- length 2414”; weight 3.5 oz 
cluded.) Kit N-3 (without ‘ ed. blue and natural 
drawings—get drawings free it N-7 (wi ithout drawings 
with Issue No. 2). nly get drawings free with 

3) 


$1.50. assue NO. Only el , 


wr 





ait 


a cette ital tt i act 





1918 Fokker D-8 1932 incoln Sport 

















é leng A length a ” Ss leng 
pight 1 ! ad yel- ? oz. Colored blue an 1 oz Colored crear 
(Re-Designed) low and blue I k ~ detail . s sg 
i Kit SF-38, $4.75 “Kit ~ Alls 2. an and black. Kit SF-36, ‘] 50 
A V + * . 
Co ellow 
aa Ask Your Dealer 
a a ‘Dealer (JUST OFF THE PRESS! 
: cnr Pcepe ae ISSUE Ne. 5 of Cleveland MODEL MAKING NEWS 
weight Kit a CO pe cgay é- ~ And Issue No. 6 w ’ n after November 15th 
SF-17B e rs. ach. Be sure t packed with authen- 
or money orde + eed irawts . aS ar res " y 
1 Isle all other tri 2 ” pies, Ea wee . tg 
stamp for new catalog No. 12 eae +s ome - oe ’ : 














CLEVELAND MODEL & SUPPLY CO., INC., 


1866 PAM W. 57TH ST., 


CLEVELAND, OHIO, U.S.A. 
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No Kit May Ever Again Offer You 
= the Opportunity-of-a-Lifetime 
— this One Does! 








You've Still Time to Build this masterpiece 
BOEING 247 — and try for that 6,000 
mile Prize trip—but hurry. HURRY! 


every model builder’s a large quantity of standard Cleveland dopes 

build the kind of a and cements Motor sticks are removable, so 

ut, and the possibil- when displayed, it looks like an exhibition model 

mile prize trip with it. ust the thing for the Popular Aviation con- 

And the only expense test 

t sts. Imagine! Why, ” ‘a D 

g the name can afford Kit Contains Everything Needed 
hink of the prize 


a NV 


ln stata 





The Kit comes complete for a flying or ex- 








t first prize in hibition moc with all material necessary, in- 

/ Bo g contest, you cluding partly finished nose block, ready fur- 
| ther prizes. The very nished cowls, completed “bronze bushed’’ two 
this marvelous almost piece authentic balsa wheels, stout axle material 

ned model is some- to withstand the severe landing shocks, all the 


yet on top of that - ‘ 99 “ ° dopes necessary and extra heavy covering paper 
shat will ty hoy It just ‘‘Slices’’ through the air with ae ' 
at will be the envy of J g Complete Kit SF-35, as described above and in- 


America. Even if it all the sweep and beauty of cluding full size, completely detailed, copyrighted 












ur - <— oan Pane gg age the big plane. drawings (4 panels 17” x 44”) containing every 

ates Think of the bit of information necessary for building the 

and the thrill of en- -and what a fascinating model to build. Yet model, shipped anywhere in the U. S. by ex- 

trip prize. Decide its similarity to its prototype doesn’t end with press -n a strong box os oe . 10", (contains a 

nov : your best efforts into looks—no sir she flies with that swift, sweeping large quantity of special ma erials, dope, ce- 

the building—and go after one of those grea ain mastery so distinctive with the original. We ments, etc.), shippir & charges 50 

prizes—you may be the lucky one. conductec flight tests on Cleveland’s proving collect (wv )  Ibs)—for att al 
ground and easily obtained hops of over 250 only 


feet—a‘« ar altitude of 40 feet And high in 


EVERYBODY'S TALKING ABOUT the 2i (except for the fact that its wheels do (Drawings alone not sold. To foreign customers, 





THIS GREAT KIT not retract due to rubber motors being so low SF-35 Kits 25% extra, but inquire of steamship 
in the wings) it looked like a dead-ringer for companies rates of delivery to your city—we 

The big Boeing 247 itself is such a sensation, the big ship are not responsible for expenses of mis-ship- 
that a hentic flying miniature of it (as the Powered with rubber strands, and made in the ping and must charge accordingly.) 
ase V C-D mod was bound to set the orthodox C-D manner (except for the larger 
mod world a And the fact that it’s such structural members such as wing beams which Don’t wait—every day counts—send your order 
a large model (55°%” span) gives it a realism are of the built-up girder type) and generally today, and we'll rush the Kit to you at once. 
that makes every one marve What a beauty of balsa, paper, music wire, and furnished with Hurry! 


Delivery cost to Pacific Coast, about $1.50 average. Other distances proportionally. 


Cc L E V EL A N OD 


MODEL & SUPPLY COMPANY. INC. 
croonns  1OOOPAM W. 57TH ST. CLEVELAND, OHIO, U.S.A. 
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HAVE had experience with many 

magazines, but never yet have I 

seen the same friendly, loyal feel- 
ing extended to a publication that our 
readers have extended toward P. A. 
This is a warm personal regard that 
makes our large circle of readers seem 
like one big family. 

Each reader seems to make it a per 
sonal duty to contribute to the wel 
of POPULAR AVIATION in every concé 
able way and to assist the editors by 
their various suggestions. Their bright 
and inspiring letters have converted a 
difficult editorial job into a most pleas 
urable occupation. 

All of this helpful spirit 
eration does much 
bigger and better 
made it possible for 
grow and prosper even in the 
the present financial conditions and our 
best wishes and thanks go to those who 


have been our firm friends. 
+. * * 


fare 


and coop- 
creating a 
It has 


magazine to 


toward 
magazine 
this 


face of 


HEN WE look back into the his 
tory of aviation, we 
liar situation. That is, so 
of the outstanding developments and 
improvements in flight have been made 


by brothers. The balloon is due to the 


note a pecu- 
very many 


Montgolfier Brothers, the airplane to 
the Wright Brothers. 

The Farman Brothers, Henri and 
Maurice, were prominent aviation pi 
neers in France. And their contem 
poraries, the Voisin Brothers were 
equally famous. Then we have the 


Short Brothers of England, The Rob 
erts Brothers of America, together with 
the two noted Besler Brothers of this 
year who built the first pract 

driven airplane. 


ical steam 


“ * 
OU FELLOWS should have seen 
the response to our inquiry in 
last month’s Airy Chat, asking if 


wished the full featur 
retained. Ye 
what a deluge of mail came po 
into the office after that announcement! 
Well, you will have the picture once 
more, and we hope that you will like it. 
+ * * 

HE AKRON DISASTER has 

extensively discussed all 
world, both in the daily 
and aviation magazines, but 
still more to come on the subject. In 
this issue you will find an article by a 


page pictures 


] 
gods and little fishes, 


lring 


been 
over the 
newspapers 


there is 


prominent engineer who takes the mat- 
ter up from another point of view and 
which you will find mighty interesting. 

It is not only because we deplore 
the loss of the Akron that we give so 
much attention to the disaster, that is 
past and gone, but it is for the reason 
that a new fleet of dirigibles for com- 
mercial service is being contemplated, 
a project that will run up into a hun- 


dred million dollars or more. Read 
this authoritative article and see how 
you feel about the construction of more 


dirigibles to be built on a bigger and 


more extravagant scale than ever. 
*x aK ow 
TOW, BUNCH, here is another con- 


+ \ test for you with a prize attached 


to it. Just look over the picture of the 





‘ ay 
Attention 


ig? OUR next issu: we 
big neu feature the 
that we 


E ] 
issing for so ng a 


will star our 
full page 
photograph have been dis- 
time. 

This picture of a modern airplane 
s a worth-while addition to POPULAR 
AVIATION for which so 


clamoring. It 





many of our 
eade rs have been 


. . 
carries no advertis ng and therefore 








s excellent for f aming or wall 
lecorat ons. 
Aeronca on the front page of the No- 


issue of P. A 
wrong with the 
an error that es 


us what 
There is 
caped the editors, the 

tist and all of the readers—except 
Chas. F. Johns of Sackville, N. B. The 


t ten readers who discover this per- 


and tell 
drawing. 


} . 
vember 


fectly obvious but very minor error, 
will be awarded one year’s free sub- 
ription to AVIATION. 


POPULAR 
HAS the twin-motor, 
mania for transport 
First came the Boeing “247,” 


F VERYBODY 
~ low-wing 
planes. 


ed on United Air Lines; then came 
the very recent Douglas “DC-1” that 
to be used on the TWA, and finally 
have the forthcoming Lockheed 


which will be for test 
within a short time. 
Fierce competition 
ines is forcing the speed issue and the 
juietness factor. Just at the moment 
the Twin-motored low-wing is the ul- 
timate in fashions, but how long this 
type will survive is difficult to say. 


“Electra” ready 


among the air 


+ 
roadbed. 
“and its maintenance was a huge charge, 





NOTHER STEAMER is on the 

way! Down in Ohio, two young 
men are putting the finishing touches 
on a steam driven monoplane that prom- 
ises to be just as big a surprise as the 
notable experiment of the Besler Broth- 
some months Hope the Ohio 
boys will be awarded by success. 


ers, ago. 


+ + * 
HE AIRLINER is becoming of eco- 
nomic spengoneenge At the Aero 


there was an in- 
various meth- 
railroad, 


club, the other night, 
formal discussion on the 
ods of public transport, the 
the bus line and the airplane. 

One member pointed out that both the 
railroad and the line carried an 
overwhelming investment in matter of 
The railroad right-of-way 


bus 


but was taken care of out of the earn- 
ings of the road. In the case of the 
bus, however, we have even a greater 
road way expense, but one that is car- 
ried entirely by the tax-payer. 

In other words, the bus-line is be- 
coming an unsupportable burden on the 


tax-payer who is put to enormous ex- 
pense Yn repairing the roads damaged 
by the heavy high-speed buses. The 


but it is ac- 
when the tax bur- 
railroad fare, on the 


bus fare may seen 
tually very expensive 
den is added. The 


cheap, 


other hand, includes the investment and 
maintenance charges. 
Therefore, in time to come, when 


reduced 
operation, air 


suitable engines and fuels have 


the cost of airplane 


travel will eventually be the cheapest 
of all since the fixed charges against 
the roadbed will be eliminated. This 


will relieve t: 
to a very 


‘aen on the tax-payer 
great extent. 


* t *K 


A®* I WRITE, I have four very at- 
tractive 


copies of the Cleveland 


Modelmaking News lying before me. 
These are very excellent magazines 


published on the art of airplane model 
cake and should be read by every- 
one interested in this subject. 

Each issue contains a large sheet of 
plans showing a flying model, 
drawn to a scale of inch to the foot. 
Every detail is shown full size and the 
drawing is fully annoted so that the 
construction is greatly simplified. A 
very complete description of the model 


scale 


(Concluded on page 404) 


XUM 
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Aviation Engine 





The 1,200 horsepower Farman Type 18T engine 


per block 


ISCUSSIONS of engi 

trends, such as } 

frequently in t 
press, or in the form of papers read be 
fore engineering societi« seldom fail 
as topics of current inter: 

However, one 
in most discussions of th 
the tendency to judge the 
upon what the manufacturers are d 
veloping or producing. Should on 
more manufacturers be foliowing a 
tangent, as they so often do, the state 
ments might impart a di t 
ception of the conditions as they act 
ually exist. 

It has also been observed, in many 
instances, that the party advancing hi 
opinions has laid too much st1 upon 
certain phases of these trends. becau 
he has been unable to avoid the influ- 
ence of the developments with which 
he was intimately associated. Of c 
an error of this sort is only human and 
should not deserve severe criticism. 

In the present discussion of the 
future design trends of aircraft en 
gines, however, it is 
slightly different course; that is, to 
base the remarks primarily upor 
ing design knowledge. While reference 
to some of the present 
ments cannot very well be omitted, it is 
not really intended that they should be 





ave appeared 


é technical 


noticeable peculiarity 








+ 


aimed to follow a 
exist 


» diaamaid 
day develop 


pointed to as proof of the opinion 
advanced. 
Before we get into the « sion 


i1iscus 
with regard to these design trends, it 
might be well to consider a few impor 
tant facts concerning aircraft engines 
and their development. Astounding as 


it may seem, it is nevertheless true that 
past 


the records of the thirty years 


a French design in which a special broad ““W”’ ar- 
rangement of 18-cylinders is placed in an inverted position 


There are three blocks of six cylinders 
liquid cooled. 


now nearly five hundred 
constructors who 
time or another in 
fabricating and developing aircraft en- 
gines in various parts of the world. 
This figure include indi- 
building units or 
into the construction of 
nor the Governments or 


the names of 
manufacturers or 


have engaged at one 


does not 
duals or concerns 
going 


tnese engines, 


parts 
litary services of these Governments 
ponsoring the Obviously it 

1ot take into account the many con- 
tructors whose only designs were pre- 
pared more or less privately, or those 


designs. 





by 
GLENN D. ANGLE 


Nationally known authority 


on aviation engine design. 


whose engines failed to operate suffi- 
ciently well to justify some mention 


in the trade papers. 

The records show further that, since 
the advent of mechanical flight, 
eighteen hundred different models of 
aircraft engines have been built. While 
it would be rather difficult to estimate 
the possible this number 
on record, or to even 


ove! 


increase in 
if all models were 
guess many 
taken which never advanced beyond the 
drafting room stage, we must at least 
agree that the figures we 
much greater than one would ordinarily 
imagine. 

Figures of this sort have little mean- 
ing in themselves, but they 
rather impressive when viewed in the 
light of the actual number of units pro- 
duced up to this time. Few industries 
would show ratios, al- 
though they might not be so far out of 
line when regarded on the basis of 
valuation. The significance of these 
statistics lies not only in the fact that 
the building of engines for 
propulsion is seemingly possessed of 
attractions beyond profit, but it has 
undoubtedly endured a great many so- 


how designs were under- 


have are 


become 


comparable 


aircraft 





A typical 4-cylinder in-line air-cooled aero engine of the “inverted” type. 
Argus engine prominent in Europe for sportplane service. 





This is the well known 
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not d 
howe’ 
that 
craft 
wide 
have 
tensi 
whic 
resul 
whic 
frea] 
Tl 
velo} 
part 
larit 
of t 
diffe 
few 
of d 
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— Its Presen 














\\/# ARE happy to present this 
interesting and authentic article 


by Mr. Angle to our readers. The 
author was formerly connected with 
the U. S. Government as an aviation 
engine expert and therefore in a 


osition to be in touch with the latest 
de sign. 
A second article by Mr. Angle, 
{ j T¢ llo 0 man ed? ly iSSUEe of Pop- 
ULAR AVIATION. 


devel ypments in eng 











called trends during period of in- 
tensive development. 

The special characteristics essential 
to a satisfactory aircraft engine are so 


universally well known that we shall 
not dwell upon them here. It is desired, 
however, to call attention to the fact 
that the requirements peculiar to air- 

with the 

puts employed, 
gner with an ex- 


craft installation, gether 


wide range of powe! 


have provided the de 





tensive and rather unrestricted field in 
wl to display | talents. It has 
re od in a vast array of types, of 
whicl everal hi: ( decidedly 
lreakisn in chara 
The history of : ‘t engine de- 
elopments has re shown one 


particular type ranking first in popu- 

1 time, only to be forced out 
of this position later by an entirely 
Moreover, 


tx, ¢ 


larity for a 


different of engine. 


type 


the final stages 


few engines ever reach 


of development before so many refine- 
ments are deemed necessary that they 
are considered practically obsolete in 


357 


Trend and Future 





The Avia W-44 engine is a typical 18-cylinder “W"’ type that is built in Czechoslovakia. 


It develops 


1,000 h.p. at 2,400 r.p.m. It is fitted for a supercharger and arranged for direct or geared 
propeller drive. 


design. Thus, 
rapid 


provements, 


there has 
succession of changes and im- 
which 


been fairly 


usually followed 


such an orderly sequence that they can 
be regarded as a series of trends. 


As we study future trenas, after 
three years of depressed conditions in 


business, we should not be 


influenced 


by any activities of a promotional char- 


acter. 


The organizations building en- 


gines for the military services and for 
the use on the regular commercial air- 
transport lines, seem to have continued 





This is the supercharged Lorraine “Petrel,” a typical 12-cylinder “‘Vee’ 
It is liquid-cooled and develops 675 h.p. at 


@ngine of French design. 
2,200 r.p.m. 


their development 
work in an orderly 
fashion. But the 
companies providing 
smaller engines for 
sport and privately 
owned airplanes 
have been, for the 
most part, practic- 
ally stopped in their 
tracks. The market 
for airplanes of this 
class, howeve r, 
should return and 
grow rapidly just as 
buying 
power of the nation, 
as a whole, ap- 
proaches normalcy. 

It is sincerely 
hoped this turn for 
the better will not 
occur so rapidly that 
the manufacturers 
will fail to devote 
the necessary time 
and energy to the 
further improve- 
ment of their pro- 
ducts, because should 
we have unrefined 


soon as the 


engines marketed by quickly organized 
companies once again, this branch of 
the aviation industry will receive a 
serious set-back from which it will 
take some time to fully recover. 


N dealing with the different phases 

of design trends, we should consider 
first the most distinguishing character- 
istic between aircraft engines of all 
types; namely, the cycle of operations. 
Up to the present time, engineers have 
favored the four-cycle engine. Statis- 
tics show that approximately eighty- 
nine per cent of all models constructed 
have employed this principle of opera- 
tion. 

The two-cycle engine claims approxi- 
mately six per cent of all models built, 
while less than two per cent is made 
up of engines operating on the Diesel 
cycle. The balance, or slightly over 
three per cent, are partly made up of 
six-stroke engines, but the majority 
would ordinarily be placed in the other 
groups if they were not so unconven- 
tional otherwise as to require a separ- 
ate classification. 

The features of the four-stroke cycle 
are sufficiently familiar to everyone and 
will not need any detailed explanation 
here. The writer feels, however, that 
if we can neglect for the moment all 
consideration of the features involved, 
and assume that as much effort had 
been devoted to the development of the 
other types, the above ratios would be 
considerably modified. Nevertheless, 
the four-cycle engine, due to its ad- 
vanced stage of development, will con- 
tinue in favor for several years to say 
the least. 

It will probably be the result of an 
important discovery when some other 
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method of operation reaches greater 
heights of popularity, and in this con- 
nection, I am thinking too of steam 
power plants, which have been fre- 
quently proposed, but never developed 
to any extent until just recently. 

The two-cycle engine has been built 
in various forms for aircraft, but the 
only application, in which there ap- 
pears to be any immediate possibilities, 
is in the light airplane. The simplicity 
of construction assures low manufac 
turing costs, which are extremely im 
portant in engines of low output. In 
larger engines, this feature is second 
ary to other well-known characteristics. 

During recent years, much effort and 
thought has been devoted to the use of 
non-inflammable fuels. Ample justifica- 
tion can not be found for this in the 
fact that the added possibiliti i 
with gasoline aboard constitutes one of 
the greatest potential hazards existing 
at present in the operation of aircraft. 
However, the problem of developing the 
use of heavy fuels in an aircraft en- 
gine is by no means an extremely sin 
ple one. While several fuel-injection 
engines, including mostly the ] 
compression-ignition type, have been 
built and tested in flight, the develop 
ment has been mainly in the nature of 
research in which much valuable iz 
formation has been acquired 





Even though the compression-igni- 
tion type of engine has far received 
the most attention among those de- 


signed for use of heavy} 





mable fuels, it is believed that the 
claims for lower specific f consum} 

tions, and the further reduction of fire 
hazard by the elimination of electrical 
ignition, are features which often have 


been over-emphasized. 

Modern aircraft cannot well dispen 
with electrical apparatus | 
radio equipment for avigation purpose 
and lights for night fly 
tion electric starters for engir which 





have become quite universally used. 
When highly volatile gasolin« arried 
as fuel, this added fire hazard of elec 
trical apparatus is not to be denied; 
however, it should not be a factor of 
any vital importance in connection with 


the use of less inflammable fue 

The economy in engines of this cla 
lies both in the cost and the amount of 
fuel consumed, but seldom does it 
ultimately result in economies as great 
as advocates of this principle 
tion would have us believe. Compre 
sion-ignition engines often consume 
more than a normal amount of lubri- 
cating oil, therefore the qua 


cost of it should alwavs be adde@ to the 
fuels used in order to make accurate 


comparisons of this portion of the op- 
erating expenses. 

Even if these corrected figures would 
still favor the compression-ignition en- 
gine, we haven’t yet arrived at a true 
measure of economy. These engines 
invariably cost more to build, even with 
the elimination of expensive ignition 
equipment—at least they 





have 


now, and there appears to be no imme- 
diate hope of substantial reductions in 
this direction. There is also the ques- 
tion of weight, not to mention the vari- 
ous difficult engineering problems which 
must be overcome in these designs. All 
of these factors must be taken into ac- 
count, because they reflect upon the 
true efficiency and economy of such en- 
gines in comparison with the more con- 
ventional types, and after all here lies 
the final answer to the question. 

The above remarks are certainly not 
intended to throw an unfavorable light 
upon these developments, because the 
writer firmly believes such efforts are 
fully justified. It is merely hoped that 
by these statements, the situation will 
be clarified for anyone who has not 
taken the trouble to analyze it fully. 
We have all heard non-technical state- 
ments to the effect that before long all 
internal combustion engines will be op- 
erating on heavy fuel. Such opinions 
ire without foundation, and we might 
rightfully go so far as to consider them 
ridiculous. 








The Armstrong-Siddeley “Leopard,” the largest 

air-cooled radial engine constructed in Great 

Britain It is a 14-cylinder engine with a 
rating of 800 h.p. at 1,700 r.p.m. 


11 


While we may expect a gradual in- 
rease in the use of engines of this 
ass as their development progresses, 
impossible to intelligently picture 
from existing technical knowledge on 
the subject—a time when they will be 
ed in larger proportions than engines 

perating on different principles. 
The automobile took over many 
luties previously performed by the 
rse, but it certainly has not entirely 
ard a story just the 





I he 
her day that sounds so amazing it is 
hard to believe, but without checking 
accuracy, I will pass it along for 
hatever it may be worth in illustrat- 
the point which it is desired to con- 

I was told there are more horses 

in this country today than ever before, 
and a horse-shoe salesman, when his 
friends began joking him about his 
antiquated business, came back with 
the statement that his company was 
now selling more horse-shoes than at 
any time in the history of their busi- 


ne 


placed him. 


Perhaps the most logical field for the 


compression-ignition type of engine is 
in lighter-than-air craft, where fuel 
economy and reduced fire hazards are 
matters of paramount importance, and 
where greater weight in the engine 
can be tolerated long as it is bal- 
anced by reduced consumptions 
during a long cruise. The field for 
units of this type will also be confined 
to the larger range of power outputs, 
as there are no obvious advantages in 
adopting this principle of operation for 
aircraft engines delivering less than 
three-hundred horsepower. 

What I really expect to develop in 
the next few years is the greater use 
of fuel injection for engines of all 
types, but the majority will retain 
electric-spark ignition, and many of 
them will operate with normal compres- 
sion ratios. There is nothing about an 
internal combustion engine wh 
such a fertile field fox improvement as 
the existing types of induction systems. 

It is needless to 


fuel 


ich offers 








oint to the almost 
hopeless problem of delivering a fuel 
and air mixture of equal quantity and 
quality to each cylinder of an engine 
through the ordinary intake manifold. 
What may eventually develop is a de- 
vice for mixing and air right at 
each inlet port of the cylinder, with 
throttle device which 
meters air and fuel in the proper quan- 
tity under all condit 


D 


fuel 


control by a 


10ns. 


SUPERCHARGERS 
With induction systems fresh in our 
minds, let us see what the future may 
hold forth for the use of the super- 
charger. The rapid increase in adapt- 
ing superchargers 
during the past few 


aircraft engines 

years is sufficient 
evidence that they are serving their in- 
tended purposes. The primary reason 
for developing the supercharger, which 
began during the early part of the war, 
was to maintain engine power at high 
altitudes by supplying initial cylinder 
inlet pressures approximating ground 
level densities. As engines, supercharg- 
ers and fuels improved in the regular 
course of refinement, it became the 
practice to provide pressures above at- 
mospheric and thus effect an increase 
in normal output. 

The advantages of the supercharger 
have been so clearly demonstrated that 
it is unlikely many engines delivering 
more than four-hundred horsepower 
will ever be designed without them. 
With the development of the built-in 
engine-driven supercharger, the early 
practice of regarding this unit as an 
auxiliary must now be completely dis- 
carded. Most manufacturers provide 
means for driving impellers at differ- 
ent speeds to accomodate the various 
requirements of the service, but this is 
simply a matter of interchanging gears, 
and it should in no way permit one to 
view the supercharger except as an in- 
tegral part of an engine. 

In some radial engines, a slow-speed 
rotor or mixing fan is employed with 


(Concluded o7 10%) 
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The High Flying Army Air Corps 


by ERNEST McGAFFEY 


High altitude flying practice is now absolutely essential because the present perfection of anti-aircraft 


5S 


guns have forced the airplanes away up in the thin air at from 25,000 to 30,000 feet. 


ILITARY movements by war- 
planes such as are in use at 
March Field, Southern Cali- 
demand high altitude flying as 
an essential element for either offense 
warfare. The 


or defense in aerial 


main object of high altitude flying from 
a military viewpoint, is to gain advan- 
tage over an enemy. Anti-aircraft 





guns are not effective upon planes at 


heights over 25,000 feet. When the 
altitude of the planes is varied, the 
nne? n the ground are unable to 


the shell bursts effectively. 





A pilot having the upper ceiling of 
a iC not menaced by a surprise 

t from an en I and has 
a I pe n fr h to make 
a il sv n an adversary. 
Jockeying for “position” in a plane to 
pla ght is a -and-death man- 
€ r, and calls f every ounce of 

ill and daring a ssesses. 

However, a good a shot he happens to 
be, he must be in a position to get in 
the first and deciding ley at his op- 
I er piane li |! es to send it 
eartnward witn it pant or occu- 
pant And the higher over his foe he 

iy b ! of sighting him, 
the tter chance he has, all other 
things being equal, of coming out the 
V I 

It i1rious fact in natural history 
that when two eagles engage in a beak 





Official Photo, U. S. Army Air Corps. 
Lieutenants Morse and Anderson, March Field, 
with their oxygen supply for high altitude flying 

with the purcuit group. 


—Official Photo, 28rd Photo Section, U. 





S. Army Air Corps 


Here are the U. S. Army Air Corps pursuit pilots all togged out for a day in the near-stratosphere. 
In front of them is the standard equipment for this work. 


and claw fight, each bird seeks to soar 
above the other to gain a point from 
where he can carry on the battle more 
advantageously. The natural inclina- 
tion in both bird and bird-man is to 
fight from above, not from below. And 
so it will be noted that in the thrilling 
dramas of aerial warfare of the great 
world war, the principle of high alti- 
tude flying was of prime strategical 
importance. 

Flying the planes at extremely high 
altitudes involves numerous difficulties; 
not the least of which is the very low 
temperatures encountered at any time 
of the year, particularly during the 
winter months. The extreme cold also 
has a detrimental effect on the engine. 
If a water cooling system is used, the 
water becomes much too cold and some- 
times frozen. In unusually cold air, 
the hot exhaust gases from the engine 
condense and freeze, leaving a white 
smoky trail behind the plane. This is 
known as “frozen smoke.” 


The formation of ice on the wings of 
an airplane in the upper regions of 
ether, has been claimed to have been 
the cause for more than one disastrous 
accident. Such conditions are espe- 
cially dangerous in unusually stormy 
weather, and particularly where a pilot 


is travelling over mountainous country, 


where a sudden descent might bring 
him into collision with some lofty peak, 
or the tree-tops of a mountainside. 

When a pilot is flying at altitudes of 
15,000 feet or greater, the use of oxygen 
equipment becomes advisable, and nec- 
essary at 20,000 feet. High altitude 
flights without oxygen causes the pilot 
to suffer physically. Respiration be- 
comes much faster and shorter, and in 
addition sensations of vertigo and pains 
in the head become evident. With the 
aid of oxygen equipment, a pilot can 
remain at high altitudes for the dura- 
tion of the oyxgen supply, which is de- 
termined by the mission to be per- 
formed. 

Speed is of course a vital factor in 
aerial warfare. Recent changes and 
improvements have added enormously 
to the possible mileage per hour of 
military planes, and their efficiency in 
that respect has been correspondingly 
increased. What future developments 
will be along such lines, is hard to de- 
termine. The dazzling speed attained 
by motor-cars on racing tracks, and the 
newest types of exceptionally fast rail- 
way trains, indicate that there is no 
hard and fast line that can be drawn 
to set a limit to machine rapidity. In 
the airplane world, the advance fror 
.he flight sneed of former days to wh 

















can now be accomplished, seems almost 
phenomenal. 
Greater speed is attained at higher 





Byrd About to Make Second Antarctic Trip r, 








altitudes due to the super-charger, 
which gives the engine a performance 
equal to that at low altitudes, while 
the air resistance against the airplane 
decreases. At high altitudes a plane 
does not respond readily to the con 
trols; and maneuverability is slightly 
impaired, but the propeller wash off 
sets much of this. Pursuit planes ars 
not affected in this manner as n 
are the larger and slower planes. 


1ucn as 


For attacking cities, forts, canal 
airdromes, ammunition supply cente1 
etc., high altitude flying by the heavie1 
bombing squadrons, attended or defend- 
ed by a fleet of pursuit planes, offe1 
serious problem for the world to solve. 
While the dropping of a thousand 
two thousand pound annot | 
expected to be controlled with the a 
curacy of artillery or rifle fire, it car 
cause havoc in the densely located area 


a metropolis presents, or the large tai 


bomb e¢ 
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_'Can the Airship be Made Safe? 


by I. OESTERBLOM, M. Am. Soc. C. E. 


The author, an internationally acknowledged expert in the estimation of indeterminate stresses, discusses 
the probable reasons for the many airship disasters with a view of making the airship safer. 
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ear 


l airs! disasters, there 
llowed acrimonious dis- 
between designers, 


rs to determine 
been at 


never assumed that all 





} ave 


lic, paying for the 
successful 
mercial service, 
chance to 


f they are 
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tne alluring 





1 in a wreck. 

straight up in 
sufficient 

y fall nose 

first, t upside down 

—but in all posit it has sufficient 


An airplane may sh 


1 } 
accumulated 





carry its loads without fail- 
ficial regu- 
regarding airworthiness. 
airworthiness been 
vided in the airships, and if not, do 


they may 


pro- 


acrobatics? 
question are 
and yet we 

ridiculous, 

transverse 
tion have 
own 
the 
s endeavor to 
ft at the Ohio State Fair, had to 


the proce I erec 
somet i€ collapsed in¢ ] their 


how 


» rem pe 


g tne! shot sky- 

rd ] d on, and how 
reversely several other airships had 
to nosé¢ e. One of the into a hillside 
of No ( France and the second into 


the Atlantic Ocean. 


Only the R-101 in these affairs came 


oe 
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The structural elements 








The giant frame of the Akron partly covered with its external’ fabric sheath. 


Note that this 


covering is independent of the gas-bags. 


out with fair honor. She was cracked 
and her nose crumbled, but the rear 
half of her frame was lying there in- 
tact, a silent monument to her able de- 
signer, who lay dead in the wreck. 
The Shenandoah, a copy from Ger- 
man designs, and the Akron, built on 
German patents, were most completely 
wrecked. The forepart of the Shenan- 
doah tore away to a successful venture 
of free ballooning. The middle part 
was severely deflated and crashed vio- 
lently. The aft section came down 
slowly, tail first. There is less clear 


of the “Akron” exposed. 


testimony in regard to the Akron. Evi- 
dently she pitched down heavily until 
she struck water, where she was com- 
pletely destroyed. 

It is in order to stress the foreign 
influence on these ships, and this 
for the sake of contrast, because by pro- 
portion the foreign built and foreign 
navigated ships have had very few ac- 
cidents. From this, one might be in- 
clined to say that the failures must be 
charged to incompetent airmanship and 
error in navigation. 

It would seem so with the British 
R-101, which was most carefully and 
brilliantly designed and even so went to 
its destruction. It is hardly a defense 
to say that the night was terrible, for 
the night might have been avoided if 
weather reports had been studied more 
closely. 

It is admittedly neither difficult nor 
dangerous to sail an airship in a steady 
wind, and even a very severe one, no 
matter what the direction of the wind 
and: the ship. The drift will always 
have to be allowed for, and to go dead 
against a heavy wind means a great 
deal of extra fuel—a matter chiefly of 
foresight and management. The bend- 
ing moments caused by steering with a 
heavy yaw are fairly provided for, and 
this must be admitted even in spite of 
prevailing empiricism in design, fo 
traffic in storm has never in itself lead 
to disaster. 

The factor of safety may be low, but 
at least it has been sufficient for normal 
traffic through storms. It is not the 
storm, but the wind squall, which de- 
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stroys the airship, and the squall is 
erratic both in regard to direction and 
behavior. 





The squall shoots through the ai1 
like an airblast out of a pneumati 
nozzle—limited in diameter, but of 
great velocity. A few years ago, no 


provisions were made against them in 
design—one simply did 
squally weather or into squally terri- 
tory. Later on, provided for a 
squall velocity of 1,500 feet per minute, 
later yet for 4,000 feet. One 
tually never measured as 
—but how many 
been actually recdrded? 


not go up in 


one 


has a 
high as th 

have 
It should also 


jualls 


severe 


be remembered that in both hydro- and 
aero-dynamics the highest record is al 
Ways a suspect( because one blast may 


come soon that will beat them all most 
severely. 


Squalls generally play in hilly coun- 
try, induced by heat and pressure con- 
ditions up and down the hillsides 
sometimes cross-country. They may 


also collide and combine and therefore 
occur at 
E. A. Lehman, an 
gator, claims that the sq can be 
seen and felt far away and may there- 
fore be avoided. 

Perhaps Capt. H. C. Irwin 
101 would not have agreed to this—or 
he might not have 
perience to see and feel the squal 
brought his ship to earth. 
night was dark and terrible, the worst 


unexpected places. 


Captai 





lenced navi- 


expel 





had sufficient ex- 











ever seen by the London-Paris 3 

The squall which shot the Shenan- 
doah up in‘o the skies must h been 
terrific. Pictures made from the de- 
scription of eyewitnesses show a } ) 
of well over 50 degrees. The ship in 
this blast was clearly quite helples 
and no operation of the elevators would 
have been of any use. How was the 
dezion of the ship for this peculiar 
pe-'tien? Was there strength enough 


to varry the loads at this angle? 
Perhaps, Commander Lansdown 

knew there was not and theref fran- 

tically tried to reverse the position 


He succeeded only too well, not bur 
the squall, but to get out of it. 
capably the squall caught the departing 
tail with the elevators J 
set for down flight, tipped the ship tail 
up and nose down and broke the hull 
into three parts. It is 
all happened just so, because 
dence is contradictory, but this se: 
the reasonable 
mony. 

That only eight gas valves were avail- 
able to release the pressure in eighteen 
bags for this rapid ascent may have 
been the cause of exploded gas bags 
and broken some of the framework sim- 
ultaneously, but this will detract noth- 
ing from the general description. It 
is well to remember the gas valves, 
however; they added to the difficulties 
and to the fear of handling in a dan- 
gerous position. 

An expert airship consultant, was 
right in saying that there should have 





erroneouslv 
not sure that 


substance of the testi- 


been one valve for every bag—and he 
said so before the disaster. The record- 
ing barometer had stopped at 7,000 feet 

little chance to release the bags suffi- 
ciently for the violent, almost instan- 
taneous travel from the previous level 
f 1,500 feet. 

The Akron 


down squall, as was 


was due to a 
that of the R-101. 
Both of them were travelling at normal 


disaster 


altitude 1,500 to 1,600 feet, the R-101 
with nimbus clouds below, and very 
I y She had covered 36 miles only 


n the last 2 hours and 10 minutes of 


her life Both commanders tried to get 
it of the squalls and to rise to higher 
altitudes, but all in vain for such a 
hort distance and with such violent 
lasts. Captain Irwin tried to rise 


~ 





the effect of 


aerodynamic 


Note the complex struts and beams employed in 
the construction of the “Akron.” 
So down 


even this in vain. 


e both ships, one to put 


peed, but 
her nose in 
earth and the other into the water 
he ocean. 


We have thus a picture of airship 
wrecks from which to judge airman- 
in its relation to design limita- 


In early airship navigation, one was 


atished with very modest speeds—30 
n per hour, and even less. Slowly, 
one increased to 60 miles, more recent- 
ly to 80 miles, and even more. Setting 
the rudder against the wind, or the 
eleva for a climb, means bending in 
and more severely so for the 
higher peeds The same is true* for 
rnir quickly. The mooring at a 
mast offers special problems. 
All these matters are provided for 
also t special problems of bending 
lue to squalls—in the strength of the 








ull and its frame. In England there 


been a panel of experts sitting in 

ent on the airworthiness require- 
s of airships, which have been of- 
published in 


the U. S. 


l 


ally 


Very 









severe demands have been proclaimed 
for airplanes, but for ships there seem 
to have been none made pub- 
lic, because the relations 
have been so intimate between the sin- 
gle manufacturer here and the Navy 
Department that none have seemed nec- 


none or 


presumably 


essary. 
We may tal 
fore, that load 


; a . 
it to! 


granted, there- 





tribution and gaslift 


are assumed fairly evenly balanced— 
as has been stated privately by offi- 
cials—and that the suspension does 
not presuppose any great angles of 
pitch. Also that bending due to nor 


mal maneuvering and squalls are taken 
into account, but no 


This is then the sti 


more, 


ural basis that 


the navigator will have to work with. 
He should also know that the rules of 
design for strength are only semi-ra- 


tional and greatly in error as 
regards the strength of 
frames, and that this point is still to be 
settled by flight observations, 
which it behoves him 


may be 


the transverse 


pending 
to be cautious. 


The conditions clearly do not impose 


a deadening inactivity but most as- 
suredly a sense of airmanship. No sail- 
ing craft would set sail into the China 
sea on the report of a coming typhoon; 
neither should an airship go into a 
storm over a broken country or over the 
sea alongside a rocky coast. As a sea 


captain watches for threatening signs, 
ymmander watch 

for they carry 
most of the treacherous and destructive 
squalls. Proximity should 


so should an airship 
for the cumulus cloud 


to hillsides 
also be avoided. 

The designer may say that the ship 
is good for a 4,000 feet squall, and they 
may be right. However, the squall may 
be more than that, 
it is too much even 
sible strength. It is a matter of space 
available: ground, to 


and—more or les 


s— 
n spite of all pos- 
distance 


ti the 


the nearest hillside, to the surface of 
the water. One must have space and 
time to maneuver slowly out of the 
squall, because there is in fact no other 


escape. One must help the squall to 
edge the ship beyond border and 
have ample room to do this. 

Inactivity is, in fa 
nervous action, but cooly taking advan- 
tage of the relative position in the 
squall to get out is the real test of air- 
manship. If Fate be kind, one may 
have time to get out before it iss too 
late, before there is a crash into solid 
substance. 

The evil fate of the Shenandoah was 
special but not unusual. With the com- 
mander ready to take to the normal 
wind outside the squall, the least dam- 
age would have happened, but it all de- 


better than 


pended upon how airworthy the design- 
had left her, how the loads were 
suspended for the condition of severe 
pitch. Perhaps the suspension was 
such as to break the frame even before 
the turn at the final height came. 

Is there a real chance, then, to keep 


ers 


(Concluded on page 408) 
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Winslow’s Hat Was In the Ring 


by CARL B. OGILVIE 


“Eddie” Rickenbacker supplies the author with first hand information regarding Alan Winslow, 
£ 


the boy hero of the A. E. F.’s 94th Aero Squadron who was the first U.S. pilot to bring 


© 


rie ea ly W ith I wal 
When I saw hi a 

h , un old man.” 
T 1 poke Ame a’ A 
‘7 he World War, Capta 


R: ke nbacker, ot Alan Ww 


ve ia the + C 
! g na We! I l 
+ A al i t 
When I irned \ 
whi had eda 
I sec nd para 
thit 1 st vin O 
I cal n Ua A A 
yffice ( N A 
Inc., f t! ‘ 
“Wher 
Ricken! ( 
al a a . 
a an I a re a 
Vallar nate Ala 
Win | I I 
4 I eve A 
He | " 
I } 
I | | \V € < 
the B ras 
I Wir 
( | I wa 
eginnir the « 
nim. 
The § t ace, who 
I \ I T of N 
A I 1 A i n Inc 
at I d gazed 
erly t he open sl! 
e ti Hi n Riv He 
as i! é e mood and 
I er ¢ i not eell 
he Ne Y« sky, but the 
attle-torn skies of Francs 
bacl 1918. All that 
necessary t get America’ 
ace, who never per 
an ene! t man¢ 
nto pw n to Vv ind h l 
to recou a VIV 1 eye-wit- 
ness story of Alan Wins- 
w’s brilliant achievement 
was my remark: “Alan 
Winslow won world-wide 


fame by shooting down th: 
first enemy plane.” 

“Yes,” and Rickenback- 
er’s eyes, saddened by the 


WW was I first kne 
/ was a handsome r 


Army 
ane for the 


acKker 


w him, he 
ound-faced 
who made 


‘m cheerful 


year later 


ce of Aces 


in “Eddie” 
nslow, the 
94th Aero 
pilot 


the Front. 
Winslow, 
o since 


died of 





fell from a 
ttawa hotel, 


} 


in his 
Aviation, 


nt,” Captain 


imperson- 


as proudly 


Here is the handsome boyish Alan Winslow whose daring exploits are set 
forth in this story of the American Air Forces. 


down a German plane. 


news of Winslow’s passing, brightened. 
“Fifteen years ago, It seems as if I 
back at the Toul ’drome and it 
had just happened. On the evening of 
April 13, 1918, we were an exception- 
ally happy lot of pilots. You see, we 
had waited weeks for that day. At last 
had reached the front. The next 
morning we would be in action. 

We were grouped around our new 
Operations Board reading the first war 
order ever given by an all-American 
Squadron Commander to all-American 
pilots. It stated in simple terms that 
Captain Peterson, Lieutenant Reed 
Chambers and myself would start on a 
patrol of the lines the following morn- 
ing at six. 

Altitude was specified at 
thousand feet; our patrol was to extend 
from Pont-a-Mousson on the Moselle to 
St. Mihiel to the west of the River 
Meuse. Captain Peterson was desig- 
nated flight leader and our patrol was 


for two hours until eight o’clock. 


were 


we 


sixteen 





“Lieutenants Alan Winslow and 
Douglas Campbell were directed in the 
same order to stand on the ‘alert’ at 
the hangar from six o’clock until ten 
the same morning. This ‘alert’ was 
provided for any sudden emergency; 
such as an enemy bombing raid in our 


direction, or a sudden call for help 
against an enemy plane within our 
lines. If Winslow held any secret dis- 


appointment for not being assigned to 
the first flight instead of ‘alert’ duty 
he said nothing. He was a good sport.” 


ICKENBACKER - smiled. “And 

when that sudden call did come it 
was the case of the last becoming first. 
Winslow’s plane was the last to take 
off. Yet he won the first victory and 
like the Jack and Jill nursery rhyme 
Douglas’s victim came tumbling after 
him. The battle lines ran straight be- 
tween Pont-a-Mousson and St. Mihiel 
and were about eighteen miles directly 
north of our drome, which was two 
miles east of Toul. Yet 
Winslow only had to zoom 
up five hundred feet above 
our drome and shoot down 
his adversary, who by the 
way, was a more experi- 
enced flyer than Alan. That 


made his victory all the 
more unusual. 
“To get the correct pic- 


ture of the situation, which 
will explain the presence of 
the two German planes over 
our drome on the morning 
of the 14th, it is important 
that Toul is 
eighteen miles directly 
south of Pont-a-Mousson, 
while Metz, where the Hun 
squadrons were located, is 
twenty miles directly north 
of Mousson. In the heavy 
fog of that morning the two 
German pilots mistook our 
drome to be that of their 
own. They thought they 
were twenty miles north of 
Pont-a-Mousson when they 
were, in fact, eighteen miles 
south. An error of thirty- 
eight miles. But in war- 
fare in the air a pilot only 
makes one mistake. 

“The morning of the 14th 
was decidedly ‘No flying 
weather.’ Most of the 
French escadree remained 
grounded. But we were so 
anxious to take part in the 


to mention 
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first patrol that Chambers and I 
took off and reconnoitered at fifteen 
hundred feet and blissfully climbed to 
the sixteen thousand feet to wait for 
Peterson. He followed up and imme- 
diately glided back to the field.” 

Half apologetically Rickenbacker ex- 
plained: “I was still a novice. I didn’t 
know then what even our youngsters 
in America know today about the dan- 
gers of flying in a thick fog—that we 
were taking our lives in our own hands 
In fact Peterson believed we would fol- 
low him down. 

“Chambers and I made four tours of 
the battle lines on that patrol. Turn 
ing back I was horrified to discover the 
whole landscape was lost in the dense 
fog. We couldn’t see a foot ahead of 
us, to say nothing of our aerodrome. 
We were lost! Two German pilots 
happened to be in the same fix. They 
knew we were up and they were as 
lost as we were. There was nothing to 
do but dive through the blinding fog. 
I put the nose of my ship down and 
went through a hole, Chambers 
completely. I discovered I 
Commercy, ten miles from the drome. 
I flew by compass back home. 

“Peterson gave me Hades when I 
landed for being a bloody fool for fly- 
ing in the heavy fog. I realized then 
he was right and admitted it. When 
I was told that nothing had been heard 
from Chambers my previous fears re 
turned. 

“With a heavy heart I got out of my 
flying clothes and walked over to Head 
quarters to make out my report. I was 
positive the telephone would ring soon 
to inform us that Chambers had 
crashed and been killed in the 
would never have been able to forgive 
myself had that happened. Luckily hs 
got back safely. When the phone rang 
I quivered in my shoes, while the Oper 


losing 


was over 


fog. I 


ations Officer answered the call. Then 
he shouted: 

“‘Quick Rick! Two Boche planes 
are reported over Foug. Send in an’ 


alerte!’” Foug was on a line west of 
Toul. As the Germans were flying 
east they would shortly be over 94’s 
aerodrome. 

“Bolting out of the door of Head 
quarters I heard the roar of Rhone 


rotary engines. Campbell and Winslow, 
in Nieuports, were already climbing up 
into that deadly fog. They had been 
playing cards while standing by on 
alert. Now their only interest was to 
defend our drome from those two en 
emy planes. 


“NX AY HEART chilled,” admitted 
Rickenbacker. ‘Two youngsters 
going up in that blinding fog to battle 
enemy pilots. If they crashed into one 
another the war would be over for them 
before they hardly got off the ground! 
“Pilots and mechanics boiled out onto 
the field to watch the ‘Hat-in-the-Ring’ 
Squadron’s two second lieutenants evap- 
orate into the greasy mist. They flew 
on the wings of Fate into blind adven- 
(Concluded on page 412) 








Austrian Inventors Claim Success With Helix 














Showing the engine, fuselage, and turntable of the Hagler-Hofner helicopter for which success 
is claimed. 


/ FTER seven years of experiment- 
é ing, Bruno Hagler and Raoul Haf- 
ner, two Austrian inventors, have suc- 
ceeded in getting practical working re- 
sults from their helicopter. 

It is claimed by witnesses that this 
machine can take off and descend ver- 
tically as well as hover indefinitely over 
a fixed point. It can also be reversed, 
flying backward as well as forward, 
according to information received from 
Austria. 

All operations of lifting and propul- 
sion are performed by the rotor and no 


propeller is employed as in the Auto- 
giro or the majority of helicopters. The 
engine drives the rotor through a bevel 
gear and clutch directly under all fiy- 
ing conditions, but it is difficult to un- 
derstand just the inventors have 
overcome the effects of motor torque. 





The rotor blades are the ordinary 
Autogiro type but small wings, not 
unlike fish fins, are attached to each 


blade and it is these fins that the 
helicopter differs from those previously 
constructed. The fins are the equiva- 
lent of the flexible autogiro blades. 








Small Wind-Tunnel on Exhibition 








VERY neatly designed wind-tunnel 
small dimensions has been on 
exhibition all summer at the Century 
of Progress, Chicago. It was designed 
and built by the U. S. Bureau wf 
Standards, largely with a view of edu- 
cating the public to the effects of wind 
resistance on automobiles, railroad 
trains and other vehicles. 

This tunnel is so compact and simple 


é of 


This small wind-tunnel 


will awaken the 


that it should be of interest to home 
experimenters or small shops where 
aerodynamic properties of various 


bodies are studied. The model automo- 
which are shown under test in 
the tunnel, can be viewed through the 
glass sides, and this is a fine arrange- 
ment for viewing the air distribution 
by means of smoke filaments introduced 
at the suction end of the tunnel. 


biles, 





interest of the home experimenter in aerodynamics. 
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JThe Air Race Controversy 





rces 








And here, we publish our readers’ opinions on the advisability or inadvisability of holding air races. 
the opinions are divided, about 50-50 


STANTON 


something in the 


BROWN 


July 


started 
issue of 





* POPULAR AVIATION when he 
contributed th¢ story, “The Air Race 
Racket. 

Now, as all of our readers probably 
know, we thrive, prosper and delight 
in controversies and arg ents, hence 
this story was a real pleasure because 
of the many comments, caustic and oth- 
erwise, that poured into P. A.’s offices. 
We delayed } iblishing these letters be- 
cause we wished to get a of the final 
dope on the 1933 rac e¢ and make 
1 general check-up e the crowds 


stood, a flock 











f race s entered their enthusiastic 
and often profane < ents on the 
rticle, which were not at all favorable 
» opinions of the author and which, 
the ay, are al 1 and fast 
pinior f P. A.’s staff. Some of the 
ace supporters waxed exceeding wroth 
4 1 and rant about in the 
' I tne ( easure 3ut, 
on the er hand, we eived quite a 
num el able co ts and rec- 
er ns fron our read- 
' ¢ e tha terests of 
ation are not best serv« y a public 
n f suicide and c 

Our 01 nal conter 
period of yea I I imns of 
POPULAR AVIATION t effect that 
i aces are retardi1 commercial 
levelopment of aviation. We have 
ed the opinion that the tales of 
aster and sudden d carried after 
he ail es by the newspapers most 
rta t er desire for 
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by FRED WALLACE 


thumbs down. 


As 


it is up to the reader to make the final decision — thumbs up or 





the ownership 
of a plane, and 
it is the sale of 
planes to indi- 
viduals that will 
really put avia- 
tion on its feet 
—financially 
speaking. 
From its 
earliest infancy, 
aviation has un- 
fortunately been 
in the hands of 


showmen and 
air race pro- 
moters or else 


in the control of 
military author- 
ities whose re- 
quirements are 
diametrically 
opposite to the 
requirements of 
the private own- 
er. Through the 
ballyhoo of the 
race promoters, 
a false impres- 
sion regarding 
aviation has 
been created in 





MAYBE TM 
USING THE 





mie TOO 
= 4 ei j = a 
| 
| 
| 
| 








the minds of the 
general public. Hence John Public, 
his wife, Sarah 
visualize the airplane as an « 


and 
Public, just can’t 


veryday 


serviceable vehicle for their own pri- 
vate use. 
Strange to say, the aeronautic in- 


dustry has not taken a page out of the 
history of the automobile manufactur- 
ers who were also blockaded fo) years 
by an epidemic of y 
and stunting. The automobile only be- 
came the vehicle of 
through divorcing it from the 
tracks and promoting it as a logical 
substitute for the then horse-and-buggy. 


automobile racing 
serviceable today 


race- 


Race track development, just as rac 
ing airplane development, 
bigger and bigger engines, more power, 
less weight and other departures from 
the conditions demanded for practical 
service. Finally we arrived at the year 
1906 when the whole automobile indus- 
try fell by its own weight and extrava- 
gance. It seemed as though the auto- 
mobile was doomed to extinction in this 
year because race track logic and race 
track practice dictated a policy calling 
for a minimum price of about $2,500 
for an automobile. 

And then, in 1907, appeared the Ford 
Model “R,” priced at $750. Nothing 
of race track practice was used in this 
Ford car. It was a radical departure 


demanded 


from the super-cars on the market at 
that time, but it opened the way to 
volume sales that have since crowded 


the streets with reasonably priced cars. 
And yet the race-track promotors will 
tell you that the automobile is the out- 
come and the product of the race tracks. 

Then came the airplane on which the 
racing men continued to load larger 
and larger engines until at present the 
racing plane is not much more than an 
engine provided with wings—absolutely 
ridiculous from any utilitarian point of 
view and a menace to all who use it. 
It is very doubtful whether the depart- 
ment of Commerce would confer an 
“NC” license on any special racing 
plane yet built in view of its low safety 
factors, abnormally high landing speeds 
or its control features. 

In short, the trend of racing planes 
is exactly in the opposite direction from 
for a practical plane. 
Continually loading on more and more 
power gets us nowhere so far as volume 
production goes. Loading the wings to 
45 pounds per square foot or the engine 
to 2.5 pounds per horsepower certainly 
would not be included in the specifica: 
tions of a private plane for John Publi 
and his family. 

“Air racing serves no useful pur- 
pose,” is a slogan that should be heeded 


that 


Ufle 


necessary 








366 


by all who have the welfare of the in- 
dustry at heart. Even though a low 
priced plane could be built for a top 
speed of 200 m.p.h., it would not be safe 
in the hands of the average citizen. 
This is not alone from a structural 
standpoint but for the reason that 200 
m.p.h. is objectionable from a physio- 
logical standpoint, regardless of wheth 
er this speed is attained in an automo 
bile, airplane, wheelbarrow or baby 
buggy. The nervous reflexes, coordina 
tion and visual lag of the average per 
son prohibit such speeds, and unless 
the human body is reconstructed to 
meet the new demands upon it, further 
increases in speed are useless. 

And now we will make a survey into 
the reason how the airplane got that 
way. To this end, POPULAR AVIATION’S 
Inquiring Reporter made a canvass of 
the International Air Races held in Chi- 
cago, September 1, 2, 3, and 4, 1933 
In addition to the inquiries made at the 
Curtiss-Reynolds Airport, many 
sons were interviewed before the races 
and also on the long trek to the races, 
before they were influenced by the spec- 
tacle of the races. 


per- 


WHY I WENT TO THE AIR RACES 
At the Outside 


Question dirport Inquiries 
Hope that someone will 

be killed........... pepatideicniene 
To see crash (no in- 

juries) pioeaces ee 21 
Hope to see pilot 

oe acl . 8 
Plane catch on fire.. 2 17 
Pilot thrown out of ship 0 0 

Accident total.. 64 7 

Get thrill out of speed { 15 
Just for a day’s outing.. 4 6 


Enjoy contests and 
athletics ........... ) ) 


Interested in airplanes..12 11 
Total reasons..........86 101 
And now doesn’t this score amaze 


you? Many thousands of 
intelligent and civilized persons went 
to the races solely with a gladitorial 
spirit in the hope that some pilot would 


meet with disaster and possibly death! 


supposedly 


And now, as an auxiliary to the above 
survey, the Inquiring Reporter inter 
viewed these people on the subject of 
ownership, that is, whether the races 
had inspired them with th. 
ownership. Here we are. 


idea of 


WHAT ABOUT PRIVATE OWNERSHIP? 





Atthe Outside 
Question Airport Inquiries 
I would like to own a 
I arcxsdindatviteseess one 72 
Not for me—keep your 
million dollars. 58 Se 
|, ere 10 — 
NE Pacssanedisaciierseseed _. Sed 101 


(Concluded on page 410) 








The Aero-Sportswomen 
by JOAN THOMAS 











Members of the “99” club lined up before 


HE National Sportsmen Pilots 
championship contest, staged dur- 
ing the Charity Air Pageant at Roose- 
velt Field on October 7th and 8th, gave 
the amateur flyers an opportunity to 
take a leading part in the competition 
at a major air show. 
At the National Air Races, the Amer- 
can and the International shows, the 
amateur flyer has little or no oppor 





tunity to break into the game where 
the professional pilot in high-speed, 
iper-charged machines bar such com- 
etition. No doubt, these are good 


hows from the customer’s point of 
iew, but we feel that an amateur con- 
st such as was put on at the Charity 
Air Pageant, and the unique aerial 
treasure hunt sponsored by the Liberty 
Magazine, 
flying than half-dozen professional ex- 
hibits. It brings it down-to-earth— 
and Mr. Average Citizen suddenly real- 
izes that flying isn’t a miracle, nor are 
aviators a race apart. ‘‘Why,” thinks 
“if these pilots are doctors, law- 
ers, stenographers and housewives, I 
onder if I couldn’t do it too?” 

There were two divisions in the con- 
test for Sportsmen pilots, one for men 
and one for apparently—to 
give the girls a chance! But the Aero- 
rtswomen is proud to record that 
not only did the women pilots make a 
slendid showing, but that the two 
leading contestants in the final compe- 
tition had outclassed all of the men. 

Mrs. Cecil W. Kenyon of Boston, 
won first place in the women’s division. 

th 1,017 points, she took the trophy 
and a purse of $5,000 donated by Dr. 
Eleanor Campbell of the Judson Health 
Center. Miss Suzanne Humphries of 
Far Hills, N. J., won second place with 
999 points to her credit. And although 
she has had a total of only fifty hours 


will do far more to stimulate 


women, 





the start of the women’s events at the races. 


of flying, she also defeated all of the 
men and nine women flyers in 
the contest, which was judged on gen- 
eral excellence of flying and acrobatics. 
The two scores in the men’s 
division were 977 and 929 points. 

The Kate Smith Trophy race for 
women flyers was won by Edna Marvel 
Garner. The radio singer was present 
and presented the trophy. Franci 
Harrel Marsalis, Helen McCloskey and 
Peggy Remey finished the race in sec- 
ond, third and fourth 
tively. 


other 


leading 


places, respec- 


* * x 

The Liberty Aerial Treasure 
which was conducted in connection 
with the Charity Air Pageant was in- 
deed a unique air cruise for amateur 
flyers. Since all expenses for gas, oil, 
hanger facilities and hotel accommoda- 
tions were provided for, it gave an 
opportunity for many private flyers to 
compete who otherwise would not have 
entered the cruise. 

There were 81 ships on the line for 
the start in St. Louis on October 3rd. 
Capt. Frank Hawks acted as the “mas- 
ter of the hounds,” remaining on the 
ground until all of the contestants had 
taken off, then in his famous speed 
ship he would be at the next point be- 
fore the first arrived. 


Hunt 


At each control 
point the pilots were given a crypto- 
graph, which when deciphered, gave the 
direction and number of miles to fly 
to find the next clue. The letters of the 
word LIBERTY, made out of white 
cloth and displayed in open fields were 
the clues, and stationed at 
each letter checked the planes in the 
order in which they flew over. 

There were 41 planes who finished 
the entire race, arriving in New York 


observers 


(Concluded on page 406) 
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m The Balloon is 150 Years Old 








by GEORGE F. PAUL 
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The year 1933 is the 150th anniversary of the Montgolfier Brothers’ first demonstration of the hot-air 
balloon — the pioneer of all flight apparatus. 


N June 5, 1783, Joseph 
Steven Mont- 

golfier gave the first 
>» demonstration of bal- 
large 


and 


flight before a 








morning, the 
Champ de Mars’ was 
thronged but patrolled by 
the troops. At the dis- 
charge of a gun, the highly 


In the 


and enthusiastic audience. ornamented globe rose to a 
They were not the first men height of 3,125 feet in two 
t conceive the idea of minutes and then entered 
aerial buoyancy, by any the clouds. The heavy rain 
means, but they were the that then descended did not 
first to carry out the idea impede the progress of the 
to a practical conclusion. ascension, much to the fur- 
For several years before ther astonishment of the 
the iblic demonstration, spectators, and after re- 
tl Montgol fi ha een maining in the air for 45 
€ rimenting with various minutes, it fell in a field 
ik at tl ev near Gonesse, a village 15 
er é han a ey miles from the Champ de 
first « loyed ste but it Mars. 

‘ r ut The sight of a body leav- 
vas elll ing earth and travelling in 
\ t space was sublime, and be- 
ndor Hydro- cause the body apparently 
I d defied the laws of gravity, 
eir Cc! The highly decorated Montrolfier hot-air balloon and its furnace, pictured the spectators were over- 
leaked a t in the gardens of M. Reveillin the paper manufacturer who helped defray whelmed with enthusiasm. 

. the experimental costs of the balloon. This sketch was made in 1783. ' 
tnt Ladies decked out in the 
pore he bag ney latest fashions allowed 
could fill it Disheartened, but not to “ballon” was given to an aerostat. themselves to be drenched with rain 
he topping r experiments, The filling began on August 23, 1783, to avoid losing sight of the sphere 








t} ua fell upor idea that later 
proved t be a great ucce ss—filling 
the n with hot aiz 
ening at the bottom of the bal- 
loon was placed over a furnace until 
it was filled with hot air, and it then 
was liberated for its upward voyage. 
Several balloons were burned before 
iccess was had but in 1782 they 
achieved their objective with 
small balloons and then proceeded to 
make a balloon which, by their calcu- 


lations, was powerful enough to lift 


themselves and _ several passengers. 
This balloon was more than 35 feet 
in diameter, weighed 300 pounds and 
had a acity of 22,000 cubic feet. 
Then, on June 5, 1783, they gave a 
public exhibition of the new device at 
Annonay, 36 miles from Paris, before 
an enormous crowd. It was placed over 
the furnace until it swelled out into its 
full spherical form, and at a given sig- 
nal, it was cut loose and ascended to 
a height of 6,000 feet During this 
time drifted 7,668 feet in a horizon- 
tal direction and then dropped gently 
to the ground. Great was the applause 
from the wondering pectators, for 


though they had confidence in the wis- 


dom of the Montgolfiers, they did not 
expect to see a man-made device rise 
so high and rapidly into the thin air. 


In August, of the same 
the famous flight 
Mars when, for the first tir 


year, came 
Champ de 
ne, the word 


from the 





at Place des Victoires, but as the tre- 
mendous crowd proved unruly at times, 
it was moved on the night of August 
26, to the Champ de Mars, a distance 
of two miles. The balloon being es- 
corted to the new location by a de- 
tachment of foot and _ horse-guards, 
with lighted torches, proved such a 
weird spectacle that the cab drivers 
stopped their carriages and knelt hum- 
bly, hat in hand, while the procession 
was passing. 





J. M. Montgolfier, inventor of the balloon. 
at Annonay, France, 1740. He died in 


Born 
1810. 


This event proved to 
countries 


for one minute. 
be a great sensation in all 
and ballooning became an international 
fad. Among the spectators to this 
event was Benjamin Franklin who was 
greatly impressed with what he saw. 

But no man had made an ascension 
with a balloon until 1784 when M. Pila- 
tre de Rozier and the Marquis d’Ar- 
landes ascended in a hot-air balloon and 
passed over Paris in it. They remained 
in the air for about half an hour and 
then descended with little damage to 
themselves or the balloon. In this bal- 
loon, the air was kept hot by means 
of a fire carried in a pan just below 
the mouth of the bag. In earlier ex- 
periments, de Rozier ascended in a cap- 
tive balloon to the height of 80 feet. 

Everyone was now working on bal- 
loon improvements and development 
proceeded rapidly. A huge balloon, 
126 feet high, ascended with seven pas- 
sengers late in 1784. It burst at a 
height of 3,000 feet, but descended with 
little damage te the passengers. 

But on December 17, 1784, we note 
the most important development of 
them all in the balloon ascension of 
tobert and Charles using a hydrogen 
balloon which took them to an altitude 
of 10,000 feet. The physicist Charles, 
coated his balloon with a rubber solu- 
tion to close up the pores in the fabric. 
He also used a net for strengthening 
the bag and supporting the basket, and 
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employed a valve at the top 
of the bag to permit descent. 

Thus, in the early balloon 
of Charles we have all of 
the elements of a modern 
balloon, the spherical bag, 
the net, the basket, the 
valve and the hydrogen lift- 
ing agent. For more than 
a century, the construction 
remained practically the 
same except for improved 
methods of inflation, im- 
provements in the design of 
the valves and the intro- 
duction of the rip-panel. 

But getting way back to 
the beginnings of the bal- 
loon, we find many investi- 
gators who had the correct 
idea but who could not put 
their ideas into practice. 
For example, we have Al- 
bertus Magnus, born about 
A. D. 1190, who actually 
proposed a vapor filled bag 
but who also proposed a 
rather energetic propellent 
for it. He writes: 

“Take one pound of 
sulphur, two pounds of 
willow charcoal, and six 
pounds of salt ground 
very fine in a marble 
mortar. Place, when you 
please, in a _ covering 
made of flying papyrus t 
thunder. 


The huge 
and flown 


produce 


“The covering, in order to ascend 
and float away, should be long and 
graceful, well filled with this fin 
powder, but to produce thunder, ths 
covering should be short, thick and 
half full.” 

From the nature of this compo 
we should imagine that there would be 
plenty of thunder, because it is very 


ition, 





This is the first hydrogen balloon of Robert and 
Charles, rubber coated and very similar to a 
modern gas balloon. 


126 feet high. 


CASO 





balloon or “aerostatic machine’ 


similar to and would ex- 
plode when ignited with a match. 


gunpowder, 


Father Vassou, a missionary at Can- 
on, China, in a letter dated September 
1694, mentions a that as- 
ended on the coronation of the emperor 
Fo-kien in 1306. Pos 
ky-rocket and not a balloon at all, for 
the Chinese have been adepts at fire- 
for hundreds of years. 


balloon 


ibly, this was a 


works 
Then we get down to Dr. Black, Edin- 
burgh, Scotland, who as early as 1767, 


that a thin bladder could be 


uggested 


made to ascend if filled with “inflam- 
mable air,” as hydrogen was called in 
those days. Cavallo, in 1782, succeeded 


in sending up a soap bubble filled with 
hydrogen gas. 

ut, in spite of the many proposals 
the Montgolfier Brothers were the fir 


st 
make a practical demonstration, and 
further, to make it in public and be- 


L . ~ + . 
rore witnesses. 


Because of the nature of the hot-air 
balloon or “Montgolfier,” as circus peo- 


ple still call it, it was not possible to 
make very long flights with this type. 


The hot-air soon cooled off after the 
balloon lifted from the furnace, and be- 
i weight, i impracti- 
cable to burn fuel while in flight. For 
hort jumps, as at public exhibitions, 
however, it is so successful that it is 
still being used today. 

The hydrogen balloon of Robert and 
Charles was more practicable, and 
with this type of balloon, distances of 


cause of its was 


1,800 miles have been obtained with 
one filling. Duration with these bal- 


loons is largely a matter of preventing 


completed by J. M. 
near Lyon, France, in 1784. It was 100 feet in diameter and 
It burst, but its seven passengers landed safely. 


the diffusion of the hydro- 


gen through the fabric or 
eliminating leaks. From 
this point, the next step 


was, naturally, an attempt 
toward providing it with 
motive power. 

The first balloon flight in 
Great Britain was made by 
Tytler, Edinburgh, Scot- 
land, who made an ascen- 
sion with his “fire balloon” 
on August 27, 1784. To 
quote from a letter written 
by a spectator to this flight: 


“Mr. Tytler is now in 
great spirits and in his 
turn, laughs at those in- 


ridiculed his 
visionary and im- 
practicable.” 


W ho 


fidels 


scheme as 


Any article on the history 


of ballooning is not com- 


plete without mention of 
the celebrated French aero- 
naut, Lunardi. Lunardi, a 
London Showman, took off 
in his fire-balloon a few 
weeks after Tytler made 


his ascent. He made 


subsequent 


many 
and 
with 
the earliest history of “air- 
the 
the 
before his 


ascensions 


his name is connected 


Montgolfier 
meets.” Lunardi 
first aeronaut to 

“professor” 

own name. 

Lunardi, in his first 
up the king’s council 
ner. 


was 
have 
name tacked 
ascension, broke 
in an abrupt man. 
When seated among the members 
of his chamber, the King was informed 
that Lunardi was about to ascend. “Let 
us put aside these matters for the 
moment,” quoth His Majesty, “We can 
resume our leisure, but 


them at may 


never be able to see poor Lunardi again.” 





A modern hydrogen balloon of 
different from that of Robert and Charles. 


1932, not very 
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What About Levitation-Yes or Nop 


by JOHN B. RATHBUN 


Here are our readers’ opinions, taken fresh from their numerous letters, on the subject of Levitation. The 
author has supplemented each comment with his reply — given in good faith and with a basic truth to 


S MIGHT be expected, a flood of 
} correspondence followed my re- 
d cent article on 


of the letters were de nunciatory, some 


Levitation. Some 





( atulatory, some mildly critical, 
ooest >» of improvements, some 

abusive while the remainder were quite 

constructive and thoughtful. 

A all, it was a revelation to read 
tl etters and t ynder upon the 
mo of the write Some ridiculed 
the idea just as it has always been a 


n trait to ridicule any innovation 


"a radical nature, without any basic 
Others presented 


rea n tor criticism. 


arguments based upon a more or less 





elementary knowledge of physics and 
nechank while others displayed the 
drawings of levitating devices upon 
W h they had been rking for some 
time prior to the publication of the 








read of all sorts of ideas, 
p e and negative, that could be ap- 
pl to the ubject 
N the idea of levitation is not so 
ery new—a number patents have 
bee ranted on _ levitators—but it 
e€ ! o the aver reader be- 
caus ery little publicity has been 
given to this branch of flight. Many 
minds have been and are bent upon the 
nve m of a lifting device which is 
independent of ai actions or buoy- 
ancy, but so far as known, nothing of 
a practicable nature has yet been de- 
veloped. Who know however, what 
tomorrow may bring forth? 
The whole matter of Levitation is 


surrounded by great mechanical diffi- 
culties, no one understands that better 
than the writer, but that does not mean 
that the problem cannot be solved ulti- 
mately. The design of the airplane de- 











Fig. 1. A shell bursting in air throws the frag- 

ments in every direction, independent of air re- 

actions or earth connections. Ths is levitation 
in brief. 


support it. 








Ci 4 
4 | / 
c —, 7 Co \\ | 
» “& 4 a @ \\} 
oes f Wil =. 
| ‘\ f ‘ YH i’ 
i” } vi 
\ I \ / I 
. y, oe ’ f 
| ee ] ail 
} | { y 
| : a 
\ J 
OQ) ey, CYLINDER 
| (oO aw _ 
(Ooh — i} 
| = a) 
=_— 











Fig. 2 (Left). 
are at C1-C2-C3. 


fied the ability of scientists for ages 
and then within a few years, it became 
nearly as familiar as an automobile. 
Sometimes, radical ideas crystallize in- 
to practicability overnight and it is not 
for me to say, nor anyone else for that 
matter, that levitation is or is not just 
around the corner. 

For down in our hearts we all know 
that the present airplane does not rep- 
resent the final solution of the flight 
problem—not by a long way. Its many 
imperfections and vagaries are so well 
known that it seems hardly necessary 
to enter into a discussion of these short- 
comings. Something more _ reliable, 
safer, less expensive and easier to op- 
erate must succeed the winged airplane, 
the Autogiro, or any other airship that 
depends upon the uncertain road-bed 
of atmospheric air for its sustention. 
This may be Levitation or something 
entirely different, but air supported 
vehicles of the present day are doomed. 

Based on the principle that a struc- 
ture is no more stable than its founda- 
tion, it seems quite doubtful whether 
any sort of air-supported vehicle can 
be made positive and absolutely stable 
when carried upow the uncontrollable 
atmospheric current variations. On the 
other hand, Levitation offers the ad- 
vantage of opposing the force of grav- 
ity without first going through the 
medium of a turbulent fluid to do it, 
hence this or a similar method would 
seem to be the logical method to pur- 
sue. It directly opposes the accelera- 
tion of gravity by another equal and 
opposite acceleration of compact bodies 
carried within the vehicle and is there- 
fore independent of atmospheric con- 
ditions. 

As explained in my article, the dia- 
grams submitted did not represent 
proven means of acquiring lift. I do 
not claim to have solved the problem 
but simply pointed out methods of pro- 


The oscillating centrifugal levitator suggested by James McGillan. 
Fig 3 (Right), shows a simple experiment that demonstrates Mr. Gillan’s principle. 


Lifting forces 


ducing forces that can be applied to 
this method of support. However, at 
least two of them in modified form will 
show some reduction of weight although 
not a sufficient reduction to lift the 
entire weight of the apparatus. For 
example, the modified belt-driven ma- 


chine, when placed on the scales 
weighed 47 ounces with the motor dead. 
With the motor running, the scales 
show 22 ounces, or a net lift of 25 


ounces. The main difficulty at present 
is the tremendous vibration, but it is 
likely that this can be overcome by 
more careful workmanship and _ bal- 
ancing. 

And now to answer the correspond- 
ents who have favored me with so much 
attention—adverse and otherwise. 

* * » 
OHN C. CARNEY, Lincoln, Nebr., 
doesn’t like the idea of Levitation 
a-tall, and says so frankly and openly. 

Of all the dam fool ideas I have ever 
heard of, this levitation stuff takes the 
cake. Anybody knows that in order to 
get up in the air you must have some- 
thing to push against and air is just 
as cheap for this purpose as anything 
else. The airplane, the balloon and the 
dirigible are all supported by the air 


so why worry about anything else. 
Phooey on this Levitation stuff. 
Oh, very well, Mr. Carney. But just 


tell me please why a rocket will work 
in a vacuum without anything in par- 
ticular to push against. In fact, a 
rocket is more efficient in a vacuum 
than in the open air at sea-level. A 
bursting shell (see Fig. 1) will throw 
pieces high in the air without atmos- 
pheric support. 
* * 

HEN comes a high-school lad, Roy 

Winters, Miami, Fla., who is all hot 
and bothered because he has discovered 
two accelerations, up and down, which 
he believes will neutralize each other. 
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Here’s his slant on the sys- 
tem. 

In one drawing you show 
that a downward accelera- 
tion of the weight produces 
lift and this is O.K., but 
When it comes to rest at the 
bottom of the tube, it de- 
accelerates and thus 
duces an opposite accelera- 
tion that undoes the lifting 
effect of the first accelera- 
tion. 

Which goes to show that 
Roy didn’t read carefully, 
but as about forty ‘leven 
other guys came to the same 
conclusion, we’ll answer the 
letter anyhow. It is in- 
tended to have the 
ward acceleration 
times greater than the de- 
acceleration, hence the lift- 
ing force will be greater 
than the downward force. As you prob 
ably know—or don’t—the force i 
proportional to the acceleration rate. 


pro- 


down- 


several 





mercury 


* * * 
EXT, on a well filled docket, 
Bertram Clarke, San Diego, Calif., 
who doesn’t believe in levitation becau 
he never saw it. 

There is nothing in nature that 
dicates that the levitation idea is co 
rect. Nature gave wings to birds and 
insects and didn’t fill them 
volving weights. When 
me something natural that worl 
levitation scheme, then I will believe it. 


“h 
‘ 


you can show 


You are quite correct, Bertram. 
ure did not put S 
the gizzards of birds. But then, neither 
did Nature put wheels on horses and 
cows. No one can say that automobile 
wheels are failures just because they 
do not occur in nature. 

= * “ 
UR friend, J. C. Higgins, Lo 
N. Y., rises in his ire to give me 
a slap on thd wrist for the levitation 
article, and in so doing, gives himself 


revolving weig 


two slaps. Not that I care—but I 
thought I would just mention 

That article on levitation was an in 
sult to the intelligence of your readers. 
How a perfectly good aviation aga- 


zine can descend into that drivel is he 
yond me. In the first place, the id 
of levitation is all 
lifting a weight, we must in some way. 
push against the ground. In the 
ond place, you make the statement that 
fragments of a flywheel are thrown 
high in the air by an acceleration 
Nothing of the kind. They are thrown 
by centrifugal force. Why don’t you 
acquaint yourself with the facts before 
publishing articles. 

If you will look into any book on 
physics, Mr. Higgins, you will find that 
centrifugal and centripetal forces 
due to accelerations. In other words, a 
weight traveling in a circular path is 
continually being accelerated into a new 
direction, the forces being due to these 


wrong because in 


are 





Showing 
levitator. 


accelerations. Each par- 
ticle in the rim, or spoke of 
the flywheel, is continuously 
changing its direction and 
this change of direction 
calls for an infinite series 
of accelerations and a con- 


tinual application of a 
force. 

In regard to your other 
statement, you make the 
same error committed by 
many others. The lifting 
force must react against 
the force of gravity and 


not necessarily the material 
earth itself. It makes no 
difference how the earth’s 
attraction is overcome, by 
direct 


the yr MES 


contact or in 
‘ * «* 

McGILLAN, 
Ohio, has 
quite a little experi- 
ines for the past 


space. 








Cleveland, 
done 
enting along these 





five years and is, therefore, a believer 
n the future of Levitation even 
though he has not yet successfully 


cracked the nut. 


} our article on ] é fation was very 

[ ri sting to me, do Dly 80 becaus I 

} been « rperime iting with this sort 
paratus for the past five years. I 

} e had no overwhel ng success with 
j Le tators, but the results show 
that great possibilitic s lie along this 
and I am always confident of suc- 

I am sending you a sketch of my 

t successful device (See Figs. 2-3) 

} } h is given @ ery pronounced 


It consists of an oscillat- 


g effect. 


y weight swinging about a center and 
eling, therefore, in a circular are. 
Whe n otion there ; a lifting force 
F) due to the centrifugal force. I 
] da lift of 9 po inds with 

nd su g g we ght, but the 

has never lifted from the ground 


the motor and the rest of the 


we ighs about 11 


pounds. 
can try this exne ent yourself 
j y oscillating a lead pencil be- 


Fig. 3. The 


of your fingers, 


ir jingers as 
ll be pulled out 
j ysely, by the centrifugal force. 

fine, Mr. McGillan, 


e! who have play¢ 


like 
around with 


you, 


dea, cannot help ses that some- 


e will fall upon the combination 


tune in Mr. A. Barry 


TA , 
gt et we Wiil 
4 Taylor who 


Tay claims residence in 

Little Rock, Ark. He a kindly soul 

joes not wish to bear down too hard 

onn and so he recounts n \ good deeds 

: ell as my alleged misdemeanors. 
Het V are: 

I have followed your writings with 

great pleasure in POPULAR AVIATION, 


and I have always agreed with your 


(Concluded on page 414) 





New D. of C. Head is 
Appointed 


4 Seal kg 


Eugene L. Vidal who has recently been ap- 
pointed to take charge of the aeronautic activi- 
ties of the Department of Commerce, 


S ECRETARY O! COMMERCE, 
7 Roper, has' recently appointed 
Eugene L. Vidal to take care of the 
Aeronautics Branch of that bureau to 
succeed Clarence Young. He will have 
the title of Director of Aeronautics. 

It is to be hoped that Mr. Vidal, in 
the discharge of his new duties, will 
see fit to adjust the present difficulties 
of the aviation amateur, the aeronautic 
experimenter, who 
suffered at the the former 


regime. 


and others, have 


hands of 


He Molds ’em In Clay 


sometimes ve difficult to 


T IS 
I V sates 


the shape of streamline 
bodies as indicated by drawings, and 
still more difficult to properly make 


understandable drawing 

Therefore, the Boeing Airplane Co.’s 
engineering department has 
sculpture or clay modelling for pictur- 
ing the fuselage and other elements of 
the plane. Here we see a 
molded in clay by an engineer. 


resorted to 


fuselage 











This shows how 
are worked out on the molding board. 


the various streamline forms 
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Wing Icing Problems Studied 


How the N. A. C. A. is conducting research work on one of aviation’s greatest menace 





the icing of the 


wings. Much is being learned in this laboratory as to how the ice is formed and how to handle the problem. 


T LANGLEY FIELD, the proving 
ground of the National Advisory 
+ Committee, the wind-tunnel was 
connected with a greac refrigerator 
unit capable of blowing intense cold 
against the wings of planes. 
The search was for some sort of coat- 
rht be applied to the air- 
before it left the field which 
ould discourage the icy blasts of Old 
an Weather. 
The formation of ice on 





al 


g that 1 








aircraft in 


flight presents a serious hazard. The 
danger arises partly from the increased 
I it more particularly from the 
1 ition of the aerodynamic shapes 
ng decreased lift, increased drag, 
é e vibration and finally loss of 
The wing vil and struts 

are the parts most seriously affected. 
Aviation engineers have sought for 





at would overcome the ice 


hazard. There appeared to be two gen- 
eral wa which might prove satisfac- 
tory. One is “prevention,” which in- 

ides the use of surface applications 


from 
“avoidance,” 
veather fore- 
1 the use of 


heat which will prevent ice 
second i 
adequate 


r routes an 





ruments to enable pilots 
n the ground, fly around 

a storm area or above the area. 
But the mails must go through, re- 
gardless of the weather, thus scientific 





The panel holding the apparatus ef the highly 
accurate resistance thermometer. 








The apparatus used for producing and controlling the water spray used for duplicating, so far as 
possible, wing icing conditions. 


engineering determined to discover, if 
possible, a way of discouraging the ice 
from sticking to the wings, the wires, 
the struts and other parts. 

This problem proved far more com- 
plex than it sounded and has meant 
much research. The behavior of water 
when subjected to sudden changes in 
temperature is quite well known, but 
a plane suddenly dashing into a cold 
area can not stop and its very speed 
is adapted to the sudden appearance 
of ice. 

There are three general atmospheric 
conditions which three corre- 
sponding types of ice formations on 
airplanes. These are temperature in- 
mild supercooling and high 
supercooling. 


cause 


version, 


The first, known as temperature in- 
version, is a condition that exists dur- 
ing an ice storm. Such a storm brings 
about the sudden appearance of ice on 
exposed parts. The ice is smooth and 
glassy in appearance. Anyone who has 
driven an automobile during bad 
weather, with the temperature low and 
the air heavy with moisture, knows 
how the ice forms on the windshield 
in solid form—hard and almost im- 
possible of removing. Sometimes the 


ice is mixed with snow and sleet and 
then it is formed in ridges and is 
rough. 


There are numerous’ temperature 
combinations of the air, and rain which 
may produce ice om exposed surfaces, 
but the best known is when the air sud- 


denly goes below the freezing point and 
rain is falling from comparatively 
warm clouds at a higher altitude. Un- 
der such conditions, ice will surely 
form on any exposed thing that hap- 
pens to be in the colder region. In 
the case of an airplane flying in such 
a region, ice forms and builds up rap- 
idly on all leading edges. This ice gives 
a blunt nose which soon breaks up the 
smooth air flow over the surfaces, re- 
ducing the lift, increasing the drag and 
making an immediate landing neces- 
sary. 

When ice piles up on the wing’ sur- 
faces, it may do it so quickly that the 
pilot has no tima to rise above it or 
to safely land and so the danger is 
great. Storms of this sort are quite 
common in the northern half of the 
United States and Canada. 

Another condition that brings about 
ice is when a cloud or mist is found at 
an air temperature which is one or two 
degrees below freezing. In this case, 
the surface tension of the water par 
ticles is great enough to overcome the 
tendency to freeze. When the airplane 
runs into the cloud or mist, striking the 
tiny particles, they quickly freeze, giv- 
ing a glaze formation similar to an ice 
storm, except that it is generally more 
moderate and does not deform the sur- 
face of the plane so quickly. 

When running into icy mist, a pilot 
may keep on going for a little time, 
perhaps never realizing his danger, but 
all the while the ice is piling up and 
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collecting on wings and wires. Sud- 
denly, he notices that there is a marked 
vibration in his plane and a sluggish- 
ness of the controls and he is having 
trouble in maintaining altitude. When 
that happens, the danger is great for 
it is too late to climb over the bad plac« 


The third condition which report 
of air mail and transport flyers tell 
about is encountered in fog or mist 


which is several degrees below freezing 
temperature. In 
water particles are highly supercooled. 
As soon as the airplane comes in con 
tact with these they freeze 
upon the surfaces instantly, and have 
the appearance of snow. It is not snow, 
but white, hard, crystals of ice. 
build out forward all 
leading edges giving 
nosed shape. 


such a condition the 


particles, 


from exposed 


them a sha 


The aviator has been unable to do 
more than “take a chance” on the ten 
peratures which bring his dreaded 
ice. Ambitious pilots have often tried 
different methods to see if the ice could 
be discouraged from forming. Other 


have gone in for instruments which 
would warn them when approaching 
dangerous regions of ice, but even such 
instruments do not help to get the plane 


and its load through on time. 

A number of years ago a small wind 
tunnel was set up at McCook Field and 
connected with a refrigerated room, for 
the purpose of studying the effect of 
ice on tubes. But this did 
the whole plane and nothing that w: 
satisfactory was discovered. 

It was announced recently that Dr 


not include 


W. C. Geer and Dr. Merit Scott of 
Cornell University had worked out a 
device known as an “overshoe” which 


could be laced over the leading edges 
of the wings. It is made of rubber, 
impregnated with a special oil. The 
idea is to reduce the adhesion between 


the ice and the rubber. Within the 
shoe are ducts of air to which a, pul 
sating air pressure is applied. Thi 
alternately inflates and defiates the 


“overshoe” thus keeping the ice away. 

This shoe method is very much as if 
an auto tire was running through icy 
weather and was being pumped up and 
let down so as to keep the ice from 
sticking to it. 

Now at Langley Field it was desired 
to find some coating that would 
or at least discourage the from 
forming and which coating would not 
add to the weight of the plane and its 
equipment. Thus a refrigerated wing 
tunnel was made especially for the pur- 
pose of studying the matter of coat- 
ings on wings and wires. 

This tunnel was a complicated affair, 
so arranged that the air could be 
ered to below freezing or icy 
could be sprayed into the air. A giant 
propeller made the air circulate 
quickly. 

In order to simulate clouds or rain, 
cold water was injected into the air by 


stop 


1ce 


low - 


watel 


(Concluded on page 411) 
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QUESTION AND ANSWER DEPARTMENT 


All questions of general interest on any phase of aviation will be 
POPULAR AVIATION’S Technical 


a eal 


| 


Staff. 








the 


of cumulus clouds in 
summer. 


View process of 


QUESTION :—-Harry Demick, Defiance, 
Ohio. What were the leading features 
of the “Tanager,” the prize 
the G gg nheim 


winner wim 


satety contest? 


Answer :— :* WAS provided with 
wing slots and flaps 

and also with independent ailerons 
known as “floating ailerons.” The slots 
and flaps reduced the stalling speed 
while the floating ailerons were more 
effective near stalling speed and thus 


reduced the tendency toward spinning 


ecause they gave equal resistance on 
th ends of the wings. 
oo " * 
QUESTION :—J. N. McNair, Coving- 
on, Ky What is meant by the ab- 
breviation—b h.p.? 


Answer: [mss bbreviation 
stands for the expres- 


on “brake-horsepower.” In other 
words, this is the actual maximum 
power delivered when the engine is 
tested on a brake that absorbs the 


power developed by the engine. 
* * »* 
QUESTION:—Jesse T. Schoenhofen, 
Newark, N. Y. Can an Autogiro climb 
d descend vertically like a balloon? 


The machines that I have seen always 
take a short TUN forward. 
Answer:—]JN calm air, the Auto- 


giro must run forward. 


It cannot lift vertically from a stand- 


till unless it is facing a breeze. The 
revolving blades of the rotor are really 
nothing more than very effective wings 


that respond more quickly to transla- 
tional air than the stationary wings of 
a plane. 
* - + 

QUESTION :—Roy Toledo, 
What is the difference between 
the basic load, the design load and the 
pplied load? 

Answer :—’ T° HE load is the 
weight of the complete 
The design load is the 
probable load multiplied by the 


France, 
Ohio 
basic 


airplane alone. 


greatest 


formation, 
These clouds vary greatly in height and thickness. 





a white fleecy cloud very frequently seen in 


safety factor. The applied load is the 


actual load to which any part of the 
plane is subjected in any condition of 
flight or rest under consideration. The 


factor is the ratio of any applied 
load to the basic load. 


* . o 


load 


QUESTION :—Matthew Mattern, Oma- 


ha, Nebr. Please tell me how the glid 
ing angle of an a plane or glide r 4 
determined. Does this depend upon 
the weight or upon the type of wings? 


best 


Answer: T HE 
gliding 


1al 


or flattest 
angle, without 
depends primarily upon the 
ratio of the total drag of the wings and 
the structural parts to the total loaded 
weight. Thus, if (W) is the total 
weight and (D) is the total drag, then 
the ARC Tangent of the gliding angle 
is equal to D/W. 


* . * 


power, 


Min- 
Please give a descrip- 
their 


QUESTION :—A. P. 
neapolis, Minn. 
of 
ance and formation. 

UMULUS clouds are 
the woolly dazzling 
white clouds with towering peaks and 
flat bottoms, the bottoms being some- 
what darker than the rest of the cloud 
because of being in the shadow of the 
upper part the cloud. They are 
formed by the condensation and freez- 
ing of the moisture in upward vertical 
currents of air. 

~ + * 


QUESTION:—Edward V. 


Henderson, 


tion cumulus clouds, appear- 


Answer :— 


of 


Halle, 


Phoenix, Ariz. What is meant by the 
phrase: “Catastrophic instability?” 
Answer :— ITH some of the 


early airplanes there 
two angles of attack at which 
the ship was in equilibrium. One point 
of equilibrium corresponded to the posi- 
tion of normal horizontal flight—the 
most stable condition. The second posi- 


were 


(Concluded on page 418) 
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'Solo Pilot License Abolished 


| en lo pilot license is abolished 
ind the solo flying privileges of that 

are extended to student pilots 
by the terms of an amendment to the 
Air Cor The next 
pilot now 
the require- 
taining to the 


2 > — PP 
umerce Regulations 


above student 


is the private license and 


anged. 

be issued, 
but erent now holding licenses in 
hem and oper- 
and restric- 
il qualify- 
until the 


ve neces- 





tineraries 
artment of ¢ erce aeronau- 
making it nec- 
essary for the applicant for a license 
4} to ¢ 5 bs ca f + e ll pector for 
flight 


ical examination and 


the solo li- 
eY re to be cont many pilots 
experience 
necessary t make cross- 
in order to reach in- 
for their tests. The solo grade, 
inasmuch as 
not of 
requiring a 
nade at this 





given tor the grade 1 
l flight to be 1 


regula- 
ke lo cross-country 
privileges 
1 sol lots, with one 
Student pilots when pilot- 

a mpanied by 
trans- 
private 
company 


y grade, 


Students, under the revised 





and nave all tne 


no persons other than licensed 
rt ] ted commercia r 


fly in 


ther licensed pilots in an 


This extension of the student’s priv- 
partment’s 
restrictions 
this can 
for safety. 
of the stu- 


yr whenever 





that he pass a physical 
examination to make certain that there 


nothing in his physical makeup 
vhich will prevent him m becoming 
1 competent pilot. He tl may begin 
receiving instruction, and under the 
esent amendment, may make solo 
country flights as as he and 
I instructor feel that he has had 
ufficient experience. 

It will not be necessary for him to 
present himself to an aeronautical in- 
pector for examination and flight test 
until he is prepared to qualify as a 
private pilot As heretofore, student 


pilots may not carry any passengers 
examina- 
for that 


fty hours of 


until passing the private pil 
the 


grade are not 


tion, and requirements 
changed. | 
accredited solo flying and accomplish- 
ment of a theoretical examination and 
flight test are the prerequisites for a 


private license. 
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The French all-metal Dewoitine 


heels 
Premier Edouard Her- 
visit to Russia, the French Air 
Ministry sent a delegation to Moscow. 
This was headed by Pierre Cot. 

They were carried by the all-metal 
Dewoitine tri-motor monoplane shown 
here which has many points of inter- 
est. Most prominent, perhaps, are the 
tremendous “pants” which extend 


F OLLOWING close upon the 
of former 


riot’s 


tri-motor monoplane, a highly original design. 


downwards from the engine nacelles. A 
considerable amount of dihedral has 
been incorporated into the wings, and 
in many respects, the engine and land- 
ing gear arrangement rather 
recent American tendencies in 
port design. The hoop above the cock 
pit is the typical European directional 
radio loop. This loop can be oriented 
for direetional signals. 


reflects 
tran 








The Westland Wallace All-Purpose Plane 








OR THE past few years there has 

been a decided tendency toward the 
design and construction of the “all- 
purpose” military plane, even among 
the air forces of larger nations. 

This trend, no doubt, has in- 
duced by the rigorous steps taken all 
over the world toward economy in mili- 
tary operations and both England and 
the United States have been leaders in 
the development of the all-purpose air- 
plane. For the smaller nations, having 
only a limited number of planes, the 
all-purpose type is also exceedingly 
useful as it can be quickly converted 
into a type that might be urgently 
needed on short notice. 

Prominent among the planes of this 
class is the Westland Wallace, a British 
production shown here in its various 
phases of military usefulness. It is 
about as versatile as any ship that we 
have and can be converted into 
anything from a fighter to a hospital 
ship, or from a landplane to a seaplane. 

The saving lies in the fact that only 
a relatively few specialized aircraft 
need be employed for the various pur- 
poses, the convertible planes filling out 
the bulk of mission. This means econ- 
omy in equipment, in the stocking of 
spare parts and replacements and 
greatly simplifies the maintenance of 
the fleet. To stock a great many parts 
for various classes of machines calls 
for a great outlay of money and com- 
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The Stearman Biplane Model 81 ” 


[hese dr 


(See Cover Drawing) 


Complete specifications and description of the high-speed utility plane known as the Stearman “81,” the 
successor of the better known Model 80. a 
CC ( ) etter e _—_—— 




















HIS plane is a high-speed utility WEIGHTS AND LOADING scale drawing laid out on the opposite 
plane for the use of the sportsman page. Here it will be noted that a 
pilot and which can be employed Weight empty, with all greater dihedral is given to the lower 
for mail carrying within the limits of SINE: -Gicticnesictassecsanscbeuniceaas 2,380 lbs. than to the upper wing, and that the 
its size. an - he dem of the Model CO 1,120 lbs. lower chord is smaller than that of the 
ete ad ida tenniiai : 
i? or an reg gap Pay load (104 gals. gas)........ 266 lbs. ‘top wing. Stagger and overhang are 
y. sits eh seated eee <p both employed in the wing cell, and the 
photographs, drawings, and also on the Gross Weight..........cccccssessseeeeee 3,500 Ibs. ; ; 
“saps ae ‘ s cell is strongly braced by a highly ef- 
cover of this issue, it is arranged as @ Gas capacity of main tank.... 69 gals. Setting “HE peut of estat Ss 
2-place plane provided with a very con- Go. (opacity of pocorve tank 2% o: ective “N” strut of original design. 
: ; ae ras capacity of reserve tank 35 gals. , ver 
venient cockpit cover, but the ship can Very substantial fittings and con- 
also be supplied as a single-place job. Total normal maximum gas nections are employed throughout with 
When desired, it can also be converted CAPACIEY .rccssscsrcresscecsersccerseseses 104 gals. special attention being paid to the 
into a seaplane by substituting double Wing loading, per sq. ft......... 12.72 lbs. hinging of the ailerons, rudder and 
pontoons for the landing gear. oe Power loading, per h.p 892 lbs. elevator. There is nothing radically 
In general, RS COMMTUCHION foll — ee oe "~ "" new in the design, it is simply a well 
conventional practice with a fabric Figures on the performance and the } cht t and well fabricet Sat ate 
covered steel tube fuselage and a wood tit — er SHG Ue thougnt ine and well fabricated stand- 
, Pes : rt age he general dimensions will be found on the ard type of airplane. 
wing structure which also fa 
covered. The landing gear is wire 
braced and is provided with oleo-sh 
absorbers, the axle being eliminated 
the arrangement of the stay A steel 
tube frame tail-group, fab covered, | 
is attached in the usual manner and 
wire braced. Wir 
The Stearman Model 81, regula — 
equipped with a Wasp Jr., Model TSA Ch 
engine, rated at 420 h.p. at 2,200 r.p.n Chore 
A Hamilton Standard controllable pitch Dihec 
propeller is also standard equipment Dil 
One feature to be specially remarked oo 
the easily accessible N. A. C. A. cowl, a 
special Stearman design. 
Directly ahead of the front seat is a 
large and conveniently arranged bag- 
gage compartment which is provided 
with a quickly accessible fire extin 
guisher. This compartment has a ca 
pacity of approximately nine cubic feet, 
which under standard conditions, car- 
ries 96 pounds with pilot and passenger 
or 266 pounds with the pilot alone. The 
standard gasoline tank capacity is 104 
gallons but an additional 50 gallon tank 
can be added with corresponding 
changes in the personnel or pay loading. 
Among the miscellaneous standard 
equipment are the adjustable parachute 
type seats, elastic engine mountings 
electric starter, generator and battery | 
(12 volt), 24 inch streamline tires, and 
a very complete installation of instru- | 
ments. The framework and powerplant | 
are bonded and shielded for the radio } 
equipment. 
The following loading distributior 
made for a flying range of 650 milé 
certain changes being } ble, of 
course, from the scheduled loadings. 
Epitor’s Note. The 
and specifications, as u 
of the drawings on. th 0 
kindly supplied by the Stea 
Company. We wish to an? PO 
drawings for a scale flying 
will be printed in the next Three views of the Stearman Model 81 Biplane. Note the neat cockpit enclosure and the symmetrical s-=== 


Stearman 81 
issue of P é 


4 


appearance of the ship. 
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1 Scale Drawings of the Stearman 81 


[hese drawings have been reproduced directly from the manufacturer’s drawings and will be found accur- 
ate and authentic in every respect. 
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Another Steam Driven Plane 
is Ready 


View of the new steam plant. 


KRON, OHIO, is now the 
more developments in steam driven 
airplane experiments. This 
dition to the steamers is a pla 
vented by Erick Beckley and Harold 
Johnson who have installed the stean 
engine in a small monoplane, 
They will start the flight tests within 
a short time and we will try to get 
some more information on the *t 
for our steam fans. It is said that the 
generator contains only three quarts of 


scene 


latest ad 


nt 17 


subiex 











water and that the improved bu r 
will bring the pressure up to the 

point within three-minutes after the 
flame is started. Crude oil is being 


burned as a fuel. 


American Pilots Are Polite 
ORMAN D. NAIRN, mz li 
rector of the Nairn a 
Company, Beyrouth, Syria, has been in 
the United States studying American 
air line service. Mr. Nairn has had a 
wide experience in long distance flying 
in almost every country of Europe ar 
is well qualified to make the following 
observation: 

“The courtesy, intelligence and effi- 
ciency of American pilots, co-pilots and 
ground personnel are so far 
similar features on European lines that 
there is no comparison. It 
that no effort is being spared to giv: 
the American people the utmost in ait 
travel comforts and service. 
competition plus characteristic Ameri 
can aggressiveness are working won 
ders to the benefit of American a 
travelers.” 

Mr. Nairn’s Syrian transport com 
pany does not confine its activities to 
the air but operates 
known type of transport 
cluding camel trains, trucks 
planes. 








& im 


ahead of 


apparent 


almost every 
vehicle, in 
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Dust at 2000 Feet 


OU wouldn’t expect to get dust in 

your eyes in an airplane flying at 
an altitude of some 2000 feet between 
Jamaica and Miami, Florida, but Pilot 
Roy Keeler did the other day. 

When he landed his big flying boat 
at Dinner Key Base, it looked as though 
it had just been driven down a dusty 
country road. Keeler said he collected 
dust all the way across the Caribbean 
and offers as his explanation that it 
have been volcanic dust wafted 
across his path by an easterly breeze 
blowing from the smouldering heights 
of West Indies craters. 


must 





Gold Moves by Air 
* L arianagranted the most valuable cargo 
being transported by airplanes to- 
from the ri 


he Belgian Congo. 


+h diamond fields of 
It is estimated that 
] are carrying more than a 
iarter of a ton of diamonds annually 
1 the Kasia fields, one of the largest 


known treasure lands in the 





east 


A i€ast 


world. 





In the days of caravan and rail, the 
journey from the mouth of the Congo 





River to the diamond district required 
six weeks. With the coming of the 
roads, autos made it in three days. Now 
he airpl traverses the distance in 
ne 4) 





Indian Invents Landing 
Platform 
"OSEMITE NABONA, a Navajo 
Indian born in Arizona but educated 
this magnetic 


enables the roof 


n Europe, has devised 


airplane brake which 


of any building to be used for a landing 
field so long as this roof is flat and has 
a surface 100x100 feet. 


ong magnets, pull on the tail skid 
it to a stop 


} 


irplane, bringing 
k] This magnetic turntal 
unted so that it will always face 

he proper position for 


e 








Here is the Nabona Magnetic platform. 


Marines Are Fitting Up 
Their Ships 





The U. S. 


Marine Corps are busily fixing guns 
and bomb racks. 


ERE is a typical view at Quantico, 

Va., where the mechanics of the 
U. S. Marine Corps are fixing up the 
planes for possible service in Cuba. 

In the picture, they are installing 
bomb racks on the lower wings of a 
Hell-Diver while machine guns are 
being mounted on the upper wings. 


Teaching the Novice to Fly 
~O know an art is not necessarily 
to know how to teach it; teaching is 
itself an art. This truism we have 
only now begun to apply to the teach- 
ing of amateurs to fly. 

Hitherto, any air pilot holding a li- 
cense to fly was free to set up in busi- 
ness aS an aeronautical instructor. 
Henceforth, a professional teacher will 
have to hold a certificate as such, is- 
sued after an examination by the Dept. 
of Comm. The examination test 
will embrace every detail of flying 
which a novice must be taught in order 
to qualify for an amateur pilot’s 
license. 

First, the would-be instructor will be 
examined orally to ascertain his pow- 
ers of accurate and lucid exposition; 
he will have to answer many “Hows” 
and “Whys.” Next he must take his 
examiner into the air and, treating the 
latter as a novice, must instruct him 
in any of 18 different maneuvers as 
chosen by the examiner. 

Four of these tests will be compul- 
sory in all cases,—i. e., how to take-off 
and to land wind, how to re- 
cover from any sort of spin, and how 
to make a forced landing. The main 
object of the test is to raise the stan- 
dard of private flying and to lessen the 
danger of incompetent amateurism at 
a time when private flying is being 
widely taken up. To license the in- 
structor is decidedly a step in advance 
as a safety measure. 
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The Douglas DC- 1 Transport 


by CHARLES R. RUSSELL 


This is the latest addition to the twin-motored low-wing monoplane transport group to pass its flight 
tests, and it is a decidedly well designed job throughout. 


NEW all-metal twin-engined air- 


L liner, known as the Douglas 


DC-1, has attracted much atten- 


tion because of its size and speed. The 
ship, out of a total order of 21 
lar planes, has just successfully 
passed its flight test in which it dis- 


played a remarkable performance. 





Douglas DC-1 was built and de- 

gned f the Transcontinental and 
Western Air, Inc., by the Douglas Air- 
( ( and its sul l ary, the North- 
Corporation, under the specifica- 

tio1 f the TWA. It is a low-wing 





wered with two 





cal r monoplane } 
Wright Cyclone 1820-F-3 geared en- 
gines, each developing 710 h. p. at 8,000 
feet altitude. The top speed at 12,000 
feet altitude is 210 m. p. h. while the 
peed is 186 m. p. h. 
T e passengers are seated in two 
c seats per row, but the 
h ufficient to permit the seating 
8 ns without crowding. Ample 
ad-1 of 6 feet 3 inches is pro- 
led while the inside width of the pas- 
ngers’ compartment is 5 feet 6 inches. 
A cargo compartment the nose has a 
pacity of 1,000 pounds, while a com- 
partment for the passengers’ baggage 
pré d at the rear. The total nor- 
mal payload 3,400 pounds with a 
g eight of 17,500 unds. 
Entrance to the passenger compart- 
ment through a door on the left side, 
and to the rear of this door is the buffet 
and the lavatory. The buffet is pro- 
vided th an ice-box and with facili- 
ties for serving meals while in flight. 
The cockpit accommodates the pilot and 





Showing the under portions of the Douglas DC-1 while in flight. 


The wheels are retracted and it 


presents a remarkably clean appearance. 


while the 
rear of the 


co-pilot radio equipment is 
fuselage, this ar- 
rangement giving space for more seats 
than would be the case with the radio 
outfit in front. As the beams 
pass beneath the fuselage, there are 
no structural parts visible nor are there 
any obstructions in the cabin. 

The passenger compartment is sound- 
proofed by the use of Seapak so that 
the sound level at cruising speed is be- 
low 70 decibels, comparing favorably 
with the noise rating of Pullman cars 
in which the ordinary noise level runs 
about 60 to 65 decibels. The are 
in rubber to absorb vibration 


at the 


wing 


seats 


mounted 





The front elevation of the Douglas DC-1 which shows the tremendous size of the ship compared 
with the persons walking about it. 


which adds further to the comfort. 

Nearly all of the structural work is 
composed of the new 24-S alloy which 
is used in bars, sheets, tubes, cas 
and extruded forms. The strength of 
the new alloy is considerably 
than that of similar aluminum alloy 


tings 


greater 


giving a much better structure with 
greater rigidity and better riveting 
properties. The interior of the pas- 
senger compartment is lined with a 


washable fabric which acts in conjunc- 
tion with the soundproofing sy 
A thermostatic controlled steam heat- 
ing and ventilating system holds 
interior temperature at 70 degrees F. 
even with the outside temperature down 
as low as 20 degrees F. below zero. The 
ventilating air is led by ducts from 
the nose to the cabin, cockpit and lav- 
atory. The ventilation is controll 
An interesting wing is employed, a 
cellular multiple web construction de- 
veloped by John K. Northrop and used 
on the Northrop “Alpha” ships. The 
center section of the wing is part of 
the fuselage structure and also serve 
as a support for the retractable land- 
ing gear and the engine nacelles. The 
wing section is tapered from an N. A. 
C. A. 2215 at the root to the N. A. 
C. A. 2209 at the tips of the wing 
The outer wing sections are bolted to 
the center-section by a bolted flanged 
joint. The center section also carries 
two 180 gallon main gasoline tanks and 
two 70 gallon auxiliary tanks. The 
main tanks are fitted with dump valves 
controlled from the pilot’s cockpit. 
The engine nacelles are of the mono- 
coque type with the engines supported 
(Concluded on page 420) 
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The Ashmusen Engine 


Aviation Cross-Word Puzzle 














































































































































































































NY years ago, a very efficien 
ANY years ag Pats. ent by ERNEST W. FAIR 
air-cooled engine, known as the 

Ashmusen engine was developed in this 

country and in its time attracted a |@ | [9 |¥#) Ts [é [7 zs “Oo \tl 1e 143 

great deal of attention. 

The cylinder arrangement and the 14 } 1s 1G ‘7 

fluted cooling system was highly ef ‘ 

fective, so effective indeed that no diffi 18 /9 W 2/ 22 

culties were experienced in cooling ; | i 

line cylinders. The flutes, running 

lengthwise of the cylinder, were « 23 t 39 > 

nected together at the head, : i aw 

teed 

through these flutes the cy (2 297 30 3/ 

take air was carried int 

Ribs were also run ar t] 32. |93 3 Is 26 |\97 

modern engine to assist in 

cooling. 

se da ae 35 7 oO 
As will be seen, the hollow lons 
dinal flutes served two I - | 
- ; 

the carbureter air drawn thr: + ot | ¥3 ¥¢¥ 

flutes serves to cool the cylinders, 

in the second place, the air was ¥S | | 

oughly warmed so that it great] 

proved carburetion. It was repeat 7 rr YF z 

proved by many flight tests in 

ent kinds of ships that the cooling = | 

perfectly satisfactory under tl ¥7 |Fz J3 | x¢ ce 

grueling conditions. 

oe ae 
The Ashmusen engine was S56 yr JS 157 Ge / 

a double opposed with ba 

cylinders lying oppt : éz 63 6H 4g os 

on opposite sides of the crankca 

7 : 7 

iargest engine was an eight cylinder ~ : 

« | 

opposed engine with four air-c 7 \ob of 1o | 7 

cylinders in each bank. 
Early in 1908, Henry W. Ashmusen V* zg 

started his experimental work, and | 
later provided successful ens 
the early Wright biplane ov ’ | ‘te RE is an aviation cross-word puz- 40. Spanish word for *Saint’—Kelly 
George Beatty, and for the Ble1 x zi ZOE our | may Tans, So get out field located near a city half of 
plane owned by Stanley Y. Beach. H he old lead pen hop to it. The the name being this word. 
was one of Ameri a’s early piot Sa e will appear in 41, What aviation magazine has the 

serves recoonition for hic enc? ir next 1 1e ' > me : 

— ht recognition his ens . largest sale of any aviation jour- 

ve > : rever } =} 19 

= pars sige angen ver, M \ HORIZONTAI nal published? 
died before the engin: hed a : ae 5. Towar : : 

: ‘ : 1. The car of ar airship or dirigible. 45 Toward the side (an engineering 

mercial production and since that “ ‘m i 

8. Last name of is lady aviatrix. term in common use in aviation). 
the commercial development was er " ale 46. Pz 

tirel t] } : “ig. : Name ol compa wnose indications pe ale. 

irely in the hands of his widow 7 ih wee . 

y ands 0 , epend on current generated in a 47. Slang word for German soldiers 
— coil revolving in the earth’s magne- during World War. 

He fol 48. T< se tight 

First Air Ride at 103 , aa SS oe 

Oe eae f Close by. 49. Man’s nickn: 

OME time ago, Elijah Lane. who ~ : Bi Siw 
- Word denot prise ol. ow the privates stand when the 
claims that he is 103 years old, ex ' 4 é General is r ing th 
‘ 19. Aeronautical Engineer (abhrev ene s reviewing them. 

pressed a desire to ride in an airplane a cise iid ssa eit 54. Clev ; . 

I fac | nr +} 1 5 Word used in law to refer to some- v4. ever. 

n fact, he expressed é la ' 56 ; inj 

‘ thing 6. To expose oneselI to injury—stunt 
one strongest desire, and e dé te Re 
; e 0. Type of airs} pilots do it every time they go up 

came to the en of the manage1 Wood : 97. Salutation . — . 

on ] y ay + = . vi N on. 

the Municipal Airport, in Tulsa, Okla ’ SCC ea airplane con- ~° Aig alge 

, borption 58. To inquire. 
who arranged i the wig . ; : 
A b 1 : : An extra strip of canvas—they 92 American war medal for bravery 
roac zrin settled ver P : A, abbrev 7 
wrinkled face of the old eer © them on ba ns to keep rain “9 Lig brev.) : ; 
ace of the old man as é f) running into the basket 62. Famous Italian river. 
plane left the ground, and his p 1 PR . ee 63. Yale C ; 
a prais« 4, Black and blu. 3 ale College is often known as 
of the, to him, novel conve yar as 6. Northwestern 1 ersity (abbrev.) ————," 
prs He declared that hk ould 1 . de ‘ 65. When things happen in your sleep 
ot “om to California, or anywhere ¢ 0. Approaches. you do this. 
Se San Oe mies Or even a1 2. To hire—airplanes may be hired 66. Two letters that mean everything 
automobile,” he said, I hadr ked lay » ae P “ie . is all right 
“eo Pte traah arger cities 1i you have a limite: ‘ : ie 
at the window, I'd never known commercial license 67. On what continent is the United 

y wer , _ tte . ; ] } 6 

Wate 9 Se ; What occur a crash if the States situated (abbrev.) ? 

_ This incident recalls one of the old ignition n ed off 69. A bird—the Curtiss Airplane com 
a, who took an air-trip last year 6. One of the cou largest ait pany named plane after it. 
along a trail on which he had driven ne 71. Society Automotive Engineers 

-Overe re rau acl »~ TAA Aue , ¢ ray 
a Cove red wagon way ba n 1847 dur Wartime flyer who brought down (abbrev. ) 
ing the California gold rush. five or more 7 nirnis . 
eo nore enemy airplanes, (Continued on next page) 
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ym 


72. Tiny bit of land 
water (plural) 


urrounded by 





73 me of book written by Com- 
nander Richard E. Byrd after his 
Southpole flight. 


VERTICAI 
1. These are what give a 
strength. 


dirigible 


2. Smallest number. 


8. Bismark is the capital of what 
tate? (abbrev.) 

4, Training planes have —— con- 

5. What did the trans-Atlantic flyers 
have to fly over? 

6 ength (abbrev.) 

7. Without thi Id be no 
ic hnhings a ) es 

8, What gives the plar the power of 
1s ht 9 

10 

ile 

12. vhen this falls 





e of the propeller 
the plane. 
ould 


to keep parts 


always 





cools thing ff on a hot day. 
2 Doctor (abbrevation) 
28. Each time the motor turns the pro- 
ller around the act is called a 
(plural) 
29. T word used to designate two 








l » a 
H the canva plane wings 
t be before being doped 
1, Any man who } esses this trait 
ld never fi VI plane. 
) Actual 
7 i e electric } 
»} Valves should always be kept—. 
40. Maneuver where e of plane is 
ed upward until angle of as- 
( l oO steep that the engine no 

12. Slar word used denote wheel 
( rit n mod planes. 

4 Every air-liner has one now. 

44. Wiley Post nosed his ship over 
here but it was repaired in 
time to break his round-the-world 
flight record. 

47. What the pilot who got too careless 
is 1 playing 

18 Tar r 

0 M ed 

2. To drain slowly 
First, second—az hen what? 
Yai (abbrev.) 

J * k for. 

61. What the glider does when in the 
hands of an expert 

64. Man’s name. 

65. To accomplish. 

68. Fir name of 1928 Presidential 


candidate. 

70. Part of verb “to be.” 

71. On what continent the southern 
terminus of the Pan-American Air- 
lines? (abbrev.) 


END. 
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The Potez Convertible Monoplane Type 49 


by FLETCHER PRATT 











This is the Potez 49, a military plane that can be converted from 
pending upon the mission that it is to accomplish. 


NE of the most interesting of the 
new French military machines is 
the product of the Henry Potez factory, 
the Potez 49 which can be either a mon- 
oplane or a biplane, depending on the 
mission it is intended to accomplish. 
It is an all-metal machine, powered 
with a Hispano-Suiza “12-Hb” of 500 
h.p. The upper or monoplane wing is 
of cantilever construction, consisting of 
metal caissons, each separate in the 
Gerin manner, built up on the long- 
erons. It is supported by a “V” strut 
running to the bottom of 
In this condition, it is intended to be 
used as an observation machine, the 
high-wing and great speed specially fit- 
ting it for this purpose. In addition, 
when used as a monoplane, a third seat 
is available behind the normal observ- 
er’s seat, which can be occupied with- 
out interfering with the use of the twin 


the fuselage. 


machine guns mounted on the rear 
turret. 
When it is desired to use the same 


machine as a bomber, it can be 
plished in fifteen minutes by the at- 
tachment of a wing below the 
first, converting it into a biplane bomb- 
er of greater load capacity. The lower 
wing, which attaches at the base of the 
fuselage, is fitted with prolongations 
of its longerons which lock into joints 
in the fuselage and are held in 
tion both by an ingenious joint 
by bolts. 

As a further provision for solidity, 
a double-strut at each end connects the 
lower wing with the upper, locking into 
the upper wing at the point where 
the V-strut joins it in the same manner 
the longerons lock into the fuselage. 

The machine has numerous other in- 
teresting and ingeniously contrived 
new features. Both wings are of the 
new L2R alloy which is so much em- 
ployed in French aviation lately and 
both are provided with a separately- 
movable leading edge which fulfills the 
functions of a wing-slot. The ailerons 
are all on the upper or monoplane 
wing and are attached to the rearmost 
of the two main longerons, the controls 
being carried through the longeron it- 
self. Stress-points both in the wings 


accom- 


second 


posi- 
and 





a monoplane to a biplane de- 


and in the fuselage are strengthened 
with special metal plates and all of the 
assembly is riveted. 

Another special connection permits 


} 


the inflation of the tires from the pilot’s 


seat while the machine is either in 
flight or on the ground. It is con- 
nected with the compressed-air gear 


which operates the starter and wheel- 
brake system. 

Normally, the Potez 49 carries an 
equipment of 3 machine guns, two on 
the rear turret. As a monoplane obser- 
vation machine it is with 
photographic and radio apparatus, 3 
parachutes and signalling devices. As 
a bomber it can carry 4-100kg (220 Ib.) 
bombs or smaller bombs up to the 
same weight. A third use is foreseen 
for the machine in the French 
sions in Africa, where several of them 
have already been attached to the trans- 
Sahara air units of the French army. 


equipped 


posses- 


For this purpose the machine carried 
radio and photographic equipment, 
arms for ground use, munitions and 


provisions as well as camping equip- 
ment, a reserve fuel tank, and a third 
passenger. 

SPECIFICATIONS 


Wing spread (maximum).... 52’ 6” 
RMIIIN dc. sicebsvdacseuiciesibviargumaiinceee ee 
Height Ly 3° 


Total weight 
As monoplane As biplane 

3,857 lbs 3,974 lbs. 
804 Ibs.......1,211 Ibs. 
832 lbs. 976 lbs. 
4,593 Ibs.......6,161 Ibs. 

PERFORMANCE 

As Monoplane 





Speed (ground level)..............147 m.p.h. 
Speed (11,000 feet)................189 m.p.h. 
eo kf 3’3 

Climb to 11,000 ft... ....14’30” 
INET wo - sieamcannsedantenbons ieouicdd 22.600 ft. 
Radius of action .| ...............0 .546 miles 

As Biplane 

Speed (ground leve!).............. 130 m.p.h. 
Speed (11,000 feet)................ 122 m.p.h. 
- 00S Renee 4’15” 
Climb to 11,000 ft.... piper 16” 
RIOR, A sniccuslutenudimasdnnsaicacuntiailai 20,990 ft. 


Radius of action .484 miles 
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Winter Sport With an Auto 











Driving a wind-buggy through the snow and beir 


ROM 

Emigh 
powered snow auto, i e one meal 
transportation to points in and a1 
Walden, Colorado, isolate becau 
snow choked roads where train serv 
stops when the first snow begiz 
drift. 


December t Mar 


snow plane, 


It has proven its value in transport 
ing mail, food and other supplie 
snow bound territories, and 
dispensable to state officials making 
spection tours. Many time ea 
rushed doctor and medicine to rancl 
homes. 


The snow-taxi requires no road 
trail, can navigate the highest drift 
and when the snow is over the fer 
it takes the shortest route to a 
point. It is driven like an auto, steers 











ig towed behind on skiis are the king of sports. 
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Queer Purchases by the Air Corps 








WENTY-FOUR soldier recent 

drafted into the U. S. Regul: 
Army, for an indefinite term of s¢ 
have established for themselvé the 
reputation of being Uncle Sam’s m 
perfect soldiers, according to informa 
tion just released by the 
ment. 


They do not drink, smoke, nor chew 
They obey orders instantly, and neve1 
stir from their assigned post intil 
properly “relieved.” They refuse 1 
accept pay for their services, and 
not constantly awaiting “chow cal 
acomn ‘n characteristic of soldiers not 
so perfect. 





Three squads of them, 
and—made of lead. For exactly $4.22, 
the Air Corps supply officer at a west 
ern airfield recently purchased thes: 
recruits, together with ten leaden arti 
lery caissons, 12 gasoline trucks, ten 


trong, alert 











and ( \ trucl The 
i re ] al nt are I 
d re i é on 
i I I Ding nge wh h 
nd pi r advanced 
der it the The retired 
ral have ! nonest and 
] e] A) of the 
ed State ears, some of 
dating bac efore the World 
\ ther rea | nase recent 
at the i 1 post was a 
ber of fishing ] . These were 
a might well ipposed, in- 
led as equipment for Izaak Wal- 
followers, but e an important 
n the training of flyers. Message 
ispended on tring tied to the 
f two upright hing poles, and 
flying low, pick them up by 
f a hook wl dangles at the 


Ol a fishing line. 





Notes for the Photo Phans 
Club 


N REPLY to the re-dedication cere- 
monies in the November issue of 

P. A., we have had a host of letters 
from new picture fans and our old 
tandbys. 

And to sum the matter up, they are 
all on deck and rarin’ to go. So, to ap- 
pease the bunch, we are going to make 
a promise. In short, this is to th 
effect that P. A. is going to carry the 


best airplane pictures during the com- 


ing year than it has ever done, and yt 
must acknowledge that thi is some 


promise in view what has been done 
already. 
, 
7 


For the birds who use airplane pic- 


tures for the decoration of their den 


and rooms, we will furnish the f 
page photos. For the memb« that 
keep scrap-books and the like, we’ 
have a big bunch of smaller picture 
Some fellows would like to have a few 
wartime planes in the full page serie 


What do you think of this, or would 
. 1 1 . 
you rather hay dern ship 

We wish we had room to reprint all 
of the interesting letters that we have 
received this month, but we will be 
compelled to 
because of lack of space. Here they 


ourselves to a few 
are, 
k * * 
Fred Bamberger, 817 West End Ave., 
New York, N. Y 


cover illustrati 





liaw 
believes 


uld be a full view 





photo of a modern plane and not a 
drawing. Drawings are more revealing 


then photograph To assure absolute 
accuracy, the drawings are always sub- 


mitted in advance for inspection by th« 
manufacturer, 


+ a * 


Ed T. Benson, ?, Iowa, suggests 
that we tell the Phans about his scheme 
of using pictures for a_ decorative 


effect. He has mounted many of his 
photos, grouped artistically, upon the 
walls of his den and has covered them 
with sheets of gla 
counters and show cases. After cover 


taken from old 


ing, he runs a wood n 


luces wall panels 
The glass 
protects the photos and preserves 


better than book r files. 


1e glass and thus pr 
that are highly interesting. 
them 


Good idea, 


* * > 


B. Harris, Hildon, England, has 
written us a pleasant letter in which 
' 
] 


lls us that he is an enthusiastic 
collector of all prt 
tures. We are 


airplane pic- 
pleased to enroll him 


as a memb the Photo Phans club 





ffiliates, whichever you wish, are suc- 
cessful in trailing down rare shots of 


a 


planes. 
+ + a 

And now comes Kip Cooper, 337 N. 
Croft, Hollywood, Cal., who is herewith 
made a member of the club. He would 
like to contact members living near 
the Boeing, Curtiss, Consolidated and 
Berliner-Joyce airplane factories. Well, 
Contact! 


An 
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the 


lans 


1 ceré 
sue or 
letter 

t And 
3 And 

are moved through the 

pa EARLY everyone has had some 
make experience with air or wind 
ae 4 pressure, so that it will not sur- 
yu of my readers to hear that 


any 
ahaa moving air can exert a very consider- 


ts placed in its path. 


ce on objec 
are leveled by 


umbrell: are turned in- 


high waves are 
P plc. . . . 
t n ¢ ‘ f ol 


€ riace¢ Ol 





bodies 

manifesta- 
nd pressure are frequently 
lerstand that 
her the speed of the wind, the 
pressure or force 

the action 
on ts in its path is 
no difference 

tream flows 

ct or whether 
same velocity 
pressure pro- 
ither case. 
ire of air 1 ng at 15 m.p.h. 
ling cyclist 
pressure 
pedaling 


t the same 


1 be the sai nm « 





r the ¢ e as the 





investiga- 
wind } 
any theories have been ad- 


cau it it is only 


n nduct n res- 


parativel nt times that 
tent the and accurate 
been arrived 
archi- 
who 


gat were 


ob- 


point 
taken 
-oncerned 


extent—the designers 


appara- 


al ts arrived at 


wh ch were 
nor in 
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tions 











facing into 
because of the 


" ig. 2 With the apex of the cone 
~y he wind, the resistance is high 
ll, great turbulence 
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Practical Lessons in Aviation 


now we take up the all important subject of air resistance or the opposition encountered when bodies 


air. This is the most important phase of aviation physics. 
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(Above). Showing the turbulence and 
distribution around a flat plate in a 
(Below). Pressure diagram. 


Fig. 1. 
pressure 
wind stream. 
first, only 
Theory” was 
ously assumed that the total pressure 
on the surface was due simply to the 
impact of the air particles, each par- 
pressure by giv 


so-called “Newtonian 
which 


the 


advanced errone- 


ticle creating a g up 
its energy when striking a si 
face. This is comparable to the 
sure or force exerted when a projectile 
strikes a surface. 


n 
lid sur- 


pres- 


3y observing the flow of liquids and 
various objects, it 





smoky air around 


was later discovered that the New- 
tonian Theory was in error because it 
did not. take several factors into con- 
sideration. While it was true that the 


pressure increased with the square ot 


the air velocity, and also with the 
weight or mass of the air, yet the final 


effects were also found to be governed 


by the nature of the air flow about the 
object, upon the shape of the object 
and upon its relative proportions. 


Tests indicated that a relatively high 
impact pressure is produced on the face 
of the object meeting the wind and that 
a greatly reduced pressure, or a partial 
vacuum, is created at the rear face o1 
leeward side of the object. Some shapes 
produced a greater turbulence or con 
motion of eddies in the air than others, 
riving a great difference in the char- 
acter of the flow and also in the 

ure produced. Instead of being simply 
an impact of air particles on the front 
face, the total effective pressure is 
really due to the difference in pressure 
between the front and rear faces of the 


object. 


pres- 


Fig. 1 
from 


indicated in 
nioving 


This condition is 
where the air-stream is 
left to right, over and against a flat 
plate held at right angles to the air- 
stream. On the left face, presented to 


of the air 


surround- 


the stream, the impact 
creates a pressure above the 
atmospheric pressure and the 
stream then sweeps around the plate to 
the rear. As the air-stream cannot im- 
mediately close together at the rear, 
its inertia, a vacuous space 
at this point, filled with whirl- 
eddies known 


ing air 


because of 
left 
ing air 


, -} ] — | 
as turbuience. 


Pressures above atmospheric pres- 
sure, at the left, are considered as 
“positive pressures” and this zone is in- 
dicated by small “plus” marks (+). 
A partial vacuum, or pressure below 


atmospheric, is considered as a “nega- 
indicated 
Just 
diagram 


tive pressure” and this zone is 
by the small “minus” 
below the plate is a 
showing the approximate 
variation, the positive pressure 


signs ( a 
small 
pressure 


on the 





front of the plate being assumed at 
(+2) while the low pressure at the 


rear is below the atmospheric pressure 


line (A-A) and is taken at (—2). 
Therefore, it is obvious that the total 

pressure (P) acting on the plate is the 

difference between the high and 


pressures on the front and rear of tl 


plate, respectively. This pre ire 
varies considerably with the shape of 
the plate, whether square, round, 
elliptical, etc., and also with the pro- 


the width 


pressure 


length to 

ratio.” The 
per square foot, is 
area in feet 
on 


of the 


“aspect 


portions 
called 
in pounds 

the 
the total 


tlaxen 
= = 7 

multiplied by square 

t 


pressure acting 





o obtain 
the whole surface. 
into the 


Still another factor entering 
density of the 


pressur the air or 
the weight of the air per cubic foot. 
It is therefore evident that the pressure 


pe 


of the air against the plate will not 
as great at high altitudes, where the 
is reduced, as at sea-level where 
greater, all other condi- 
Unless oth- 


ce nsity 
the density is 
tions remaining 
erwise specified, the 
density of 0.7651 pounds per cubic foot 
calculations. 


constant. 
standard sea-level 
will be assumed in all 


Now, while we have referred to the 











Fig. 3. 
the wind, 


With the base of the cone presented to 


the resistance is reduced because of 
the smoother flow. 
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effects of the air-stream as a “pres- ric] NAME | Booy 


| VALUE OF K | 





sure,” this is more frequently called r 
“resistance” in aviation because it rep- | 
resents! a force that re: 


| [ 
1A | mA 
ts the move- |" | SPHERE 














ff» 


» | 0,00044 














Z 
SF 
ment of an airplane or airship through -->-————_——— — 
the air. It is this force that the en- B | W&misenere \ 0,0038 
gines must overcome in propelling the FLAT FORWARD Y 
airplane, c | HEMISPHERE " e 
If the resistance gives no return RD. FORWARD ( 0,008! 
benefits, it is called “parasitic r +—+ , . . ee 
ance.” The resistance of the fuselage, | p |S#oaT cnumpen > () id) 0,00/9 
landing gear, etc., is parasitic resist- | | /47 “oawaro 4 an 
ance because it simply wastes powe? Eg |tONG CYLINDER . *| 90020 
but this is not the case with the resist FLAT FORWARD 1 002 
ance or drag of the wings, part of SHORT CYLINDER “> ees _ 
. . ¢ se x 4 F > 00009 7] 
which is due to the useful lifting effort S/0E FORWARD ea 00092 
in carrying the load. More wi tT] | ; j : 
said on this subject later. G {NE CYLINOER > ‘ 0000/2) 
ee ae = S/DE FORWARD 
In the actual calculation of the r = | . 
sistance of an object, we multiply th« y | CYLINDER wer . = a 
. a . + ' > d “ JU 
area in square feet by the squares ROUND ENDS 7 3 or 
velocity in miles per hour (or f onineneamn ; eT 
second), and further multiply tl WIRE ~ a ¥ | 0000085 
duct by a coefficient that represents t T ; 
. * 1 Ti 
shape, size and proportions of th t j | S7Ranceo > 000 
’ 0000/4 4 
° P ae ‘ CABLE 
ject. A number of different unit en } 
in use, some metric and son e Englis] K | STREAMLINE | == =| 0.000067 | 
but for the time being we will use t BODIES = ==] aococes | 
coefficient based on square feet and 
per second. The formula reads: Fig. 4. Resistance coefficients of several simple 
., . ee geome tal bodies in standard air. Note the 
P—CxAx V?=Re ance in p metrica dare e e 
accsipondihe jirection of the wind in respect to the body a . 
For square flat plates, presenté — sei =e 
right angles to the wind lf na harder, D oO comes into cor 
greater than 12 square feet, th: rae sg 
ir a 1 ict with twice ch air in the same 
efficient (C) can be taken as 0.001 notte off ths or 
; , a gth of ne I within ordinary 
with standard air density. Thu os 
ew we re ncreas¢ VxV 
lave: , 
i ‘ ; time Yr as the 1a? of the speed. 
P—Resistance of plate in pound ht enaode hel ; ; : the lo 
F : eeds elO UU ND. l DY 
C=0.00152=Coefficient of resistar ae Peer 
. rasitic re tar relatively smé 
corresponding to a square flat , Sera 
en But, if the I the plate is i 
plate of more than 12 squars 19 
. . nan 1 lare vi must make a 
at right angles to the wind a os ' T 
I é I oO € its ¢ 
under standard air conditior ilies 4] ll be ] 
° . . iC e i€ ant 
A=Area of one side of the plate i1 t} lec? 
. I I a L é aecrease \ 
square feet. saieae 4 1 fact ! 
oa . ° . . 1 ) L 4 ‘ LIO!I LacCl aii 
V=Air velocity in feet per secor i es 
° ° > . Alia? ior! i 
One mile per minute is equal 
2et per second. 
88 feet per sec: SIZE CORRECTII R FLAT PLAT! 
Just for example, let us assume that 1) Factor 
we have a square flat plate having 20 Ja. Ft. (F) 
square feet of surface presented to tl 10 0.990 
wind, the wind having a velocity of 100 Q 0.980 
feet per second. The resistance } 6 0.97 
comes: 0.968 
P=0.00152 x A x V?=—0.00152 x 20 x 4 0.954 
(100 x 100) 0.936 
=0.00152 x 20x 10,000 9 0.914 
=304.0 pounds. l 0.906 
Thus, the engine must overcome 1.0 0.898 
resistance of 304.0 pound force tl 0.5 0.880 
plate through the air at the given speed We use the a r (F) asa 
But if the speed is increased t tiplier for the ent of plate 
feet per second, or is doubled, just not having an area han 12 square 
the tremendous increase in the resist eet Thus, for a a of 3-square 
ance, feet, the factor is ( 0 which will be 
P=0.00152 x 20 x (200 x 200) ~1,211 ed for multiply the coefficient 
pounds, — 





In other words, simply doubling 
speed gives us four times as much 1 





sistance! It is for this reason that th« £ ASPECT RA 


° % ‘ 
resistance producing area must be ¢ 


down to the lowest possible point 
high speeds to avoid a great loss of JY 





a 


TIO—r—— 








power. 
When we double the speed, the plate 
not only strikes the air twice as quickly Fit: 5,, The asvect ratio 


the length te the wik 


ath 


the 


el 


>| 


provor*ions of 
a plate. 





0.00152 to get a corrected coefficient 
Then: 

CORRECTED COEFFICIENT (C’ 

- 0.00152 x 0.98—0.001413. The cor. 

rected coefficient, 0.001413, is now use 
in the resistance formula just like th 
original coefficient. 

Having made this correction, ther 
is still a further correction to make f 
flat rectangular plates. This is the cor- 
rection for “aspect ratio” or the rati 
of the length to the width of the plate 
It should be understood that the aspe 
ratio (r) is the ratio of the length (I 

L 
to the width (b) in Fig. 5, or: r= 
b 


The resistance with a high aspect rat 


is relatively greater than with a squar 
plate, or in other words, a long slende1 
rectangula. irface present more re- 
istance than a shorter stubby surface 


ASPECT RATIO CORRECTIONS 


Aspe 4 Fa tor 


Ratio (D) 
(7) Correct 
24 R45) 
20 2 
18 0 
16 275 
14 245 


8 2U 

6 00 

5 080 

4 1.060 

} ..1.050 

Mic icicitncdacatewieiabdondaman’ 1.040 
To correct for aspect ratio, the c 
efficient (C’) is multiplied by the fac 
tor (D) above, where it will be see 


that an aspect ratio of 24 increases th 
resistance by 35 per cent. Thus, if a 
flat area must be presented to the ai 


stream, it should be nearly squar 


rather than long and narrow for th 
least resistance. 

As an example in the use of botl 
corrections, for size and aspect rati 
let us say that we have a surface wit] 
o-square feet and an aspect ratio of & 
The wind velocity is to be 100 feet per 
second. Looking at the tables we see 
that the size factor is 0.98 while the 
aspect ratio factor is 1.12. First, we 
correct the coefficient 0.00152 before 
going further. 

Corrected coefficient —0.00152 x 0.923 x 
1.12—0.001588. Che complete calcula 
tion for resistance then becomes, with 
the new factor: 

P—0.001583 x 3 x (100 x 100) —47.49 

pounds. 

If the speed is given in terms of mil 
per hour, then the coefficient (K) i 
0.00327 for the square flat plate instead 
of 
tors will remain the same as before. 

A flat circular disc presents less re- 


0.00152, but the correction fac 


sistance under the same conditions than 
a flat square or rectangular disc be- 


cause the section of the air-stream is 


(Concluded on page 411) 
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Letters from Our Readers 


Letters on all sorts of interesting subjects are received daily at the office of POPULAR AVIATION. A 
few of these letters will be presented each month on this page. 


office, we receive 
all sorts of letters on all sorts 
of subject mnected with avia- 
All of them are interesting, some 
them contal! ghty good ideas 
dedly humorous. 
we have enjoyed this corre- 
ce so! n the past that we 
lecided t nt certain letters so 
ir other i could enjoy these 
nicatior us. In a way, 
lepa ent which will or 
I according to your 
We ca t hope to publish 
I rety, for many 
e pa ng, but instead, 
pick out certain 
believe will be 


have a iggestions to make 
depart t e’d sure be glad 
\ , here we go with 


t ilectio1 n this new depart- 


ive fir ed reading, page 
n your Office re- 

the “mystery ship.” 
easy oO! It is a Standard 
ted out th a Jenny nose 
radia and D. H. landing 


1 the type with the 
pt the JN4 nose 
ard J-1, the nose 
7 inches and the 
De dropped for- 
f the fir | to accommodate 
Xx The o1 11 J-1 had a Hall- 
A ¢ ne bed I own an old 
| cat n N 015, one of the 
| n the country, so I 
ground.”—Ralph 
Mt. Pleasant, 
want full page airplane pic- 
I tell the world we do! The 
barer than a 
field. 1 see, that is what I 
the picturé put them on the 
till the kicker conks, 
l Reedly, Calif. 


* * * 
the International Air Races 
] nsmith crashed 
The real reason 
fatal acident was more or less 
et. It was due to negligence 
dy of “damp 


ry ¢ cl 

known a Department of 

\ Klingens} Gee-Bee was 

for no more than a 300 h.p. 

ne, the original one being a Lycom- 

f 215 h.p. Miss Klingensmith, in 

ler to step up the power, installed a 

Whirlwind of 420 h.p. Mr. Granville, 

the designer of the plane, tried to pre- 

vent her from doing this, but the “damp 

rags,” for some reason or other did not 
eco eae 

race she entered on Sunday was 

f C fully by her, but on Mon- 


day she flew the pylons too hard and 
ripped off the leading edge. 

“Why the Department of Commerce, 
better named the Department of Light- 
plane Fighters, does not pay less at- 
tention to the poor inoffensive light- 
plane fans and more to their beloved 
“big-shots” and pro-flyers, I do not 
know. But I do know that if the fans 
are given half a chance, they and they 
alone, will realize the dream of the air- 
minded and popularize aviation.”— 
Maurice Commanday, 18 Ridge Road, 
Yonkers, N. , & 

* * * 

“In your Airy Chat for October, you 
asked for comments on the full size pic- 
ture which you omitted a short time 
ago. May I say here that I am inter- 
ested in aviation from the standpoint 
of traffic and promotion. These pic- 
tures helped me to identify airplanes 
just as the automobile advertisements 
helped me to identify their respective 





i “HIS is the first appearance ofa 
department that we believe will 

be of 

17 ie nds. 


interest and service to our 


Every month we will run repre- 
sentative letters, not nece ssarily the 
best letters, but those that come 
closest to representing the opin ion 
of the majority. Our space is limited 
for this purpose, but we cordially in- 
vite you to contribute your opinion 


on any subject in which you are par- 


ticularly intereste d. 











cars. May I suggest that instead of 
one to a page that you might place two 
pictures of a half page each. In this 
way, you would accomplish twice as 
much in the same space.”—Donald W. 
Strevell, 811 Myrtle Ave., Albany, New 
York. 
* o. * 

“T wish to enclose this little com- 
plaint. I realize that you must receive 
scores like it, butt if enough arrive, it 
will help. Like others who have writ- 
ten before, I too cannot help but criti- 
cize the government’s ruling requiring 
a student to have 50 hours in the air. 
I too, think that the final test of the 
pilot’s ability should be with the inspec- 
tor. 

“Just the fact that a student has fifty 
hours in the air does not make him any 
better than the quick thinking chap 
who can fly—say after ten hours. 

“T am sure that many young men, 
who otherwise would be flying today 
and buying small lightplanes, are dis- 
couraged in the very beginning when 
they consider the cost of a private li- 
cense.”—Ted Fehrins, Palisade, N. Y. 

* * &* 


“Your article by James Farber— 
“Wiley Jost—Circumnavigator,” has a 
paragraph with which I cannot agree. 
This reads: ‘He flashes no winning 
smile on you, as Lindbergh does, oc- 


casionally.’ The picture that I have 
forwarded to you contradicts this very 
emphatically (It does—J. B. R.) as I 
am sure you will agree.”—Richard 
Meyers, 610 Park St., Allentown, Pa. 

* * * 


“It seems a queer thing that certain 
wartime planes receive a lot of public- 
ity, such as the Camel, Spad, Fokkers, 
etc., yet there are a whole lot of very 
interesting old planes that have had 
no mention at all in the public and 
aviation press. 

“Now let me speak of a few of these 
old-timers that have not been intro- 
duced to the Photo Phans nor the model 
builders. The Breguet Pusher, Vickers 
Scout, Armstrong-Whitworth, Siemens- 
Halske, L. V. G., Ago, Halberstadt, 
Morane-Saulnier, Morane-Borel, Mar- 
tinside, Salmson-Moineau, A. R., A. L. 
D., Rumpler, A. E. G., Letord, ete. 

“It seems to me that model builders 
would get a lot of kick out of some of 
these ships which were really well put 
up and novel :”—Charles P. Underwood, 
6227 Byron St., Chicago, Il. 

* * * 

“As a reader of your magazine, I am 
making a request. I am sure that I 
speak for many aviation enthusiasts. 

“It is hard to understand such arti- 
cles as the one in the October issue of 
POPULAR AVIATION on “How to Locate 
Wings,” if one does not have a com- 
plete knowledge of’ terms and defini- 
tions, such as Reynolds Number, pitch- 
ing moment and center of pressure. It 
is my hope to see such an article in 
POPULAR AVIATION soon.”—John Riley, 
Box 55, Bristow, Okla. 


(This is the purpose of the “Prac- 
tical Lessons” series that are now run- 
ning in P. A.J. B. R.). 


* * * 


“As you know, I subscribe to P. A. 
and have for quite a while. Well... 
in the October, 33, issue on page 221, 
is a picture of an army training plane 
and on page 222 is the new General 
shipboard fighter. They are printed 
back-to-back. 

“Now that is very sad for a collector 
of pictures who classifies his pictures 
or indexes them according to some 
scheme. In making up the mag, don’t 
you think that it would be a good rule 
to have all airplane pictures on even 
numbered pages like this—22, 24, 26, 
28, etc. 

“T don’t mean to have all pictures on 
even numbered pages. Pictures of air- 
plane radios, pilots, etc., could be on 
the odd numbered pages, just so long 
as pictures of airplanes would not come 
back-to-back. Or, if the pictures could 
be placed at the top of one page and at 
the bottom of the succeeding page, it 
would be O. K.”—A. A. Askew, Jr., Box 
72, Barrytown, N. Y. 


(This would certainly complicate the 
job of makeup because all of the stories 
are not of the same length—but we can 
try it—J. B. R.) 
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of the Airplane 











A flight in an early Wright biplane—the Model A. Note 
iandin Kid 
ON December 17, 1908, Orvill 
Wright made the first flights in a 

powered airplane recorded in histor) 
The first flight lasted only 12 second 
the second and third flight wert ! 
little longer, while the fourth flight o1 
this memorable day lasted 59 second 
and covered a distance of 853 feet | 
against a 20 m.p.h. wind. 

Just after the termination t 
fourth flight, a gust of wind caug he 
plane, turned it over and P 
damaged it that further experiment 


with it were impossible. B 

ship had served its pur} 

cause it was the first heavi ar 
machine in the world to ra 
from the ground unde? 

and sail through the air it 

Its flight was only measurs ( 


and its altitude was low ) f] 
During that winter, a 

was built—heavier and st 

the first—but similar in n 

to the first plane. Ther 

period of engine trouble, beginning wit} 

the trial flights in the sp f 1! 

This delayed progress, but 


little time, the Wright Br 
making flights of several m 
tion. They had not 
before they found that the p2 
stability had not been solved and 
the ship would side-slip alarmin: 
making turns. 

The difficulty of maintaining the 
in equilibrium was not solved unti! t} 
end of September, 1905, and from tl} 
time on, the flights rapidly increased i 
length. Experiments at Kill Devil H 
N. C., were discontinued on Octobe 
1905. 

During this period the plane took off 
and landed on 


: 
been fly 


. . Orville 
runners or K1GS, and 


the front or 


Wright, 


first 


“canard” 


flights. 





elevators and the 


means Olt a 


» machine 
s is the 


by mean 





=I) were 
r water- 
= 
eC! ai-~ 
( 
oY nd 
and 
| 
elevats 
p ¢ are 


a photo taken shortly after the 


P. A. Starts Its Note-Book 
Leaves 





N the opposite page, you will find 
the answer to a made by 
our readers, a request that amounted 


request 


almost to a demand in many cases. In 
short, this is the first installment of 
P. A.’s long discussed note-book con- 
sisting of four note-book pages. 

All sorts of subjects, 
aviation, will be covered by 


pertaining to 


thi series 


of data sheets. The sheets will 
vide our readers with a fund of infor- 
that difficult to pub- 
lish in any other way, and best of all, 
indexed in such form 


for 


pro- 


mation would be 
this information 
tnat 


reference. 


the data is quickly available 
The contents will 


from shop notes 


cover a 
wide running 
ire, tabulations of 
and so forth, to technical 
builders. 


range, 
of a practical nat 
materials 
for de and 
will be run each 


with 


notes signet! 


Four of thes« neet 
month, as on the opposite page, 


the subjects varied so as to cover as 
great a range as possible in a short 
time. The Glossary of Words, Terms 


and Phrases, which a mighty useful 


dictionary of aviation, will run inter- 
mittently until completed. This glos- 


ary alone is an exceedingly valuable 
reference. 

Now, the reference 
the sheet 


of indexing the sheet 


numbers at the 
the 
, and sheets bear- 
ing similar symbols should be kept to- \ 
Thus, all sheets of the dic- 

ith the letters “DIC,” " 
rmulas by REC, 
forth. The cond letter indi- 


cates a subdivision of 


bottom of form method 





gether. 
tionary begin w 
the shop recipes and 

j 


and so 


the main subject, 


thus all sheets on the subject of air- 
plane dope will be found under shop 
recipes (REC) and also under the sub- 
head “D” which i ne econd letter. 
The third figure “1” the numerical 


ndex of the sheet unde? any given sub- 


head. 





Therefore, the ym! 1;—REC-D-1, 
means that thi ieet is the first sheet 
I bj of a ane d pe in tne 

vith p recipes. This 

sy arral our tS In 

e proper order. I} are a great 

! nber ol symbol 3, Ol course, covering 
he field of aviation, but their origin or 
eason need not trouble you. All you 


have to do is, to keep sheets together 


that bear the same symbol 


will contain 
diagrams that 


Many of the she 


I andy tables, graph and 
ill illustrate the text. 


bing, 


Tables of steel 
t standard connections, tubing, 
similar material 
will included so 


readers will always be pro- 


fitting and useful 


pecifications also be 
that our 
vided with acucrate dope 


And 


your 


on airplanes. 
now just a 
ear. 


word for 
We hope that our readers 
will contribute any data that they may 
have at hand and which 
would be useful to other 


private 


believe 
Let 
us hear from you, as to what you think 
of the data sheet idea and all about it. 


they 


readers. 
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AIRPLANE DOPE — REC-D-! 


DOPE for the fabric of lightplanes, model 

A airpvlat verings or for waterproofing 

covered hulls, can be made according to 

foll ng formula which is contributed by 
Wallowa, Oregon. 


DOPE FORMULA 
Cel saclkeualead : 1 Avoir. oz. 


Aceto1 sitleebis secsvereee BIG OZ. 

Cast weeeeeeeed /32 fluid oz. 

Der alcohol 2 fluid oz. 

O Optional 
OUTINE (1) D lve celluloid in acetone. 


\ (3) Add castor oil. (4) Add 

Keep away from open flame, pre- 
as the vapors of the fluid 
ny amount can be made if 


ns are maintained. 


For ter fing, the dope should be made 
adding more celluloid. If 

model fabrics is required, it 

in |! tnir 1 out by the addition of more 
r l hrink paper and fabric to which 
ng it drum-head tight. Ther 

not e fabric or paper under very 


n by stretching as the shrink- 

tea he fabric. From three to seven 

of t { lope will be required for satis- 
rplane fabric. 
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GLOSSARY OF WORDS, TERMS AND 
PHRASES — DIC-A-1 





A-Ay a sh b I 
‘ h 
Abr ve ] ay r } a } 
‘ i for gri r hich 
At a 1 ff : he hor r 
rom lef t ri Plura 








Absolute from the zero point or 
temperature is the temperature 
where heat i zero 
i ute Angle f Attack The angle made by a 
i { zer ift 
Absolute Cei tude at which the air; e ca 
here the rate of climb is zero 
Absolute Coefficient ne efficients (C) originated by the 
; ttee « Aer itic (N. A 
‘ ‘ pon the fundamenta t 
time 


Absolute Horizontal The position of the irfaca of a 
the horizon indicated by a b 





ed by a gauge 


Absolute Temperature Temperature measured 
t I } t east Thi i 
thermomet 
Thus, 4 
Fahrenheit scale and 
rade thermometer to obtain 


+ 





rrad 
grad 





Absolute Vertical 4 radial line passing through the cen- 

ft hown by a plumb-bob line It i 
horizon. 

Absolute Viscosity The resistance offered by a fluid to 

f It th force in dynes required to shear 

} 1 entimeter of the substance in one 
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PERFORMANCE — PER-P-1 
THRUST (DRAG) — HORSEPOWER 
N NORMAL horizontal flight, the horsepower 
(H) required for propelling a plane depend 
upon the propeller thrust (T) in pounds (or the 
drag D) and the velocity (V) in miles per hour. 
The engine power (H’) required is obtained by 
dividing the gross horsepower by the propelle: 
efficiency (E). Thus: 
TxV TxV 
H —, or the net engine power H’=- 
375 375 x E 
The propeller thrust (T) is equal and opposite 
to the total drag (D) or resistance of the whole 
plane in pounds. 


Thrust Horsepower From Thrust (Drag) and Speed 

(Drag) 50 160 150 200 

Lbs. M.P.H, M.P.H. M.P.H. 
] ie 0.39 0.53 








5 Sen 2.66 
10 3.99 5.33 
20 7.99 10.66 
oU 1.99 15.99 
10 15.99 21.33 
50 19.99 26.66 
60 3.99 31.99 
70 7.99 7.33 
SU 1.99 12.66 
90 5.99 17.99 
100 : 4 4 9.99 ro . 
150 19 99 1.99 79.99 
200 26.66 ae 79.99 106.66 
oV0 DIDY..ccvcccccce PoP Poccesseese ld LID 159.99 
4100 3 106.66. 159.99 213.33 


To find the actual engine power, divide the 
above figures by the propeller efficiency which 
will range from 0.70 to 0.85. 
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GLOSSARY OF WORDS, TERMS AND 
PHRASES — DIC-A-2 


Accelerate. To increase the rate of motion, or to increase 
the speed of an object Decreasing the rate of ve 


ed de-a eleration or negative acceleration 


Acceleration of Gravity. The earth's attraction for 
ect es a continual increase in t 
falling body at the ra of 
the northern area of the United Sta 

n is abbreviated by “‘g 





Accelerator The lever connected with the throttle fa 
gasoline engine carbureter which controls 








Acentric. Off the center. More particularly applies to the 
< dition where the center f resistance is ff the 
ter line of thrust, or where the load is off the cen- 

terline of a column or strut. 

Acetylene A hydrocarbon gas having a rank garlic od 
It ntair more heat per cubic ur other 
ga hence it is extensively used in welding 

Acetyl-Gasoline. Gusoline impregnated with acetylene gas 
for increasing its heat and power capacity 

Acid Battery. A storage battery employing a ilphuri 

id solution for an electrolyte 

Acrobatics Trick flying (Also Aerobatics) 

Actinic Light Light rays that are capable of affecting a 
camera film or of causing chemical change to take 
place 

Adiabatic Compression. The compression of a gas accom 


plished so that heat cannot leave nor enter the cylinder 


Adiabatic Expansion. The expansion of a gas in a cylin 
der o insulated that heat can neither leave nor 
enter the cylinder. 


Adjustable Pitch Propeller. A propeller arranged so that 
the angle of the blades can be changed when propeller 
is not moving, but not when the propeller is turning 
A semi-permanent adjustment. 

Adjustable Stabilizers. A stabilizer so arranged that its 
angle of incidence can be changed either when on the 
ground or in flight. 
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Homemade Plane Will Attempt Long Flight 
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Here is the homebuilt long-distance plane with its builder, Herbert Cukans in the insert. 
ERBERT CUKANS, an officer in “Flea Market” in Riga. This engine 
in the Latvian Army Reserve, ha was taken from a plane that was shot 
built his own plane with which he in lown during the war, but it gives the 
tends to fly to Africa in the near fu- aerial flivver a speed of 120 m.p.h. 
ture. He expects to make the Darl Flight tests have shown it capable of 
Continent in seven or eight hops. i ceiling above 20,000 feet. 

This home-built outfit is powered lo nip a lot of questions in the bud, 
with an, ancient French engine—a r the notice “Defense de Fumer” mounted 
tary cylinder LeRhone to be exact it the top of the hangar, is the French 
which he picked up second-hand at th: equivalent of “No smoking allowed.” 





The Latest in Mobile Mooring Mast: 











NEW type mobile mooring ma 
for small semi-rigid airships is now 
being used whenever the ships ar 
away from permanent mooring fa 
ties. The new mast, utilizing the prin- 
ciples of the larger tractor masts used 
with the Los Angeles and Graf 
pelin, replaces the old type 
that required six guy wires and took 
a much longer time to erect. 
The mast is built on a truck cl 
weighing approximately 6,000 poun 








with full equipment. The body of th: 
truck may contain bus seats for tran 

portation of the ground crew « t may 
carry extra equipment. The equipment 


truck carries a small radio transmitter 
and receiver, extra bags of sand ball 
parts and tools for repairs and bag- 





gage. Extra propellers are carried on —_ 

each side in a recess above the running The Mobile mooring mast. 

board while there is a built-in bunk 

where members of the crew may rest hold the ship against the force of the 
whenever they must remain at the field wind. Four ‘cables, fastened directly to 


Outriggers prevent the truck from the chassis, brace the mast and prevent 
being overturned by cross-winds while any strain from being exerted on the 
balloon-tired wheels make it possible for body. 


the truck to be driven under its own Only eight bolts are used in the as- 
power to tow the ship around. The sembly, making it possible to erect or 
brakes of the truck may be used to help dismantle the mast in fifteen minutes. 











, ° 
Cold Weather Hints for 
Amateurs 
ERE are a few hints and rules 
which will greatly help the novice 
flyer when flying in cold weather or 
over water: 

1. When taxiing downwind keep the 
stick well forward. 

2. Get as much altitude as possible 
even for a short flight. 

3. Never try stunts to amaze the on- 
lookers. Remember that your ship isn’t 
a Hell Diver. 

4. Should a machine have a leaky 
float always make your turns away 
from it when taxiing. 

5. After taking off the water in cold 
weather, move all controls slightly to 
prevent freezing water splashed on the 
controls or hinges. 

6. When using sand beaches with 
water aircraft, always wipe controls 
clean with rag after greasing. This 
prevents sand from collecting and re- 
duces wear on controls. 

7. When landing on lake and doubt- 
ful of ice conditions, it is generally 
found that the thickest ice is im the 
middle. 

8. When landing on glassy water, 
glare ice, or unmarked snow and when 
it is impossible to land near a shore 
line or building, throw out a dark ob- 
ject and land beside it. 


9. Care should be taken not to under- 
estimate the run on glare ice. 

10. If operating off glare ice, a 
sharpened knife-edge tail-skid will be 
found a great help in taxiing. 

11. Brass lined kiis will be found 
to be very satisfactory, particularly in 
soft snow. 

12. Wet slushy snow is similar to 
mud; therefore, always land under this 
condition with the tail well down. 

13. Always block skiis up over night 
and off the ice, or place a mat of ever- 
greens under the skiis. 

14. Cover the Pitot tube after land- 
ing to prevent condensation of moisture 
and blocking the air speed indicator. 

15. If snow is sticky, oil the skis be- 
fore taking off. 

Where a light fall of snow has fallen 
over a crust, sweep runaway or taxi 
over it several times before loading or 
taking passengers. 

16. Strips of v under skis 
are sometimes helpful in taking off 
after a light fall of snow. 

17. During winter flying always 
drain oil into clean can immediately 
after landing and store oil in a warm 
place. 

18. During winter flying it is a good 
plan to remove spark plugs after land- 
ing due to condensation on the points. 
This prevents ignition missing due to 
condensation on the points. The spark 
plug ports should be filled with wooden 
plugs carried for the purpose. 

19. Always preheat oil before refill- 
ing engine. The best means of pre- 
heating oil is to place the can in boil- 
ing water and stir the oil. 
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How to Build Anti-Drag Rings 


He re 


by TIREY K. VICKERS 


are full instructions for building an anti-drag ring for your lightplane. You will find that it is a 


mighty useful addition for it will have a marked effect upon the performance of your ship. 


disadvantage of 


HE ONE 
the radial air-cooled engine—its 
nign ar 1 ance per horse- 
er—has been practically eliminated 
ise of the N. A. C. A. cowling, 
around the outside circum- 


type of cowling 





creep a smooth flow of air over the 
age 1 at t ame time, provide 
equate flow f air around the 
T t is an appreciable 
ise in the drag of the airplane. A 
ed theory of the action of this 
f cowling is follows: 
n no cowlir used on the en- 
e projecting cylinders cause the 
to bre away from the sur 
f the f e and form large 
é , producing a high drag. When 
ling i talled, however, the 
flow is smoothed out, and the air is 


our of the fuse- 


modifications 
ng, but perhaps 





t inte the Townend 
( anti-dra I cowling. Al- 
h it is not é ient in reducing 


as the wide N. A. C. A. cowling, 


neverthele helpful, and has sev- 

il advantage a own. 
As it is only a narrow ring, it is 
er in weight and less expensive 
than the N. A. C. A. cowling. It ob- 
ts the pilot’ n less and can 
kly removed for servicing the 

ne 


The anti-drag ring rarely increases 


ng speed an airplane, if the 
1al speed (without cowling) is less 
120 miles-per-hour. However, by 


thing out t airflow along the 
proves the sensi- 


EFFECT OF A RING COWLING ON THE 
AIRFLOW OVER A FUSELAGE 


FUSELAGE WITH 
EXPOSED CYLINDERS 


13 oat 
> 
FY FUSELAGE WITH 

| } COWLED CYLINDERS 
j + = 
| ¥ 3 - 
' ' = 
| COWLING 
u ————e = 





CONSTRUCTION DETAILS 


/ 


Pad 4 


‘ ’ 
| 
| 
j “ 
: 
| 
| 
| 
| 
| 
4 
p iT "HERE 5 J 
TO FACILITATE QUICK FREMOVAL ENDS OF COWL 


tivity of the tail-group controls. On 
many low-powered ships, the cowling is 


for this purpose. Like 
cowling, the 


installed mainly 
the N. A. C. A. 


ring 


adds to the appearance of any 


plane when finished in colors harmon- 
izing with the rest of the ship. 

If the original cruising speed of the 
airplane is greater than 120 m.p.h., the 


1 


installation of a Townend ring will 


usually increase the speed noticeably, 


sometimes as much as 10 per cent. On 
planes with broad, flat-sided fuselages 
(such as a Bellanca, for instance) an 
anti-drag ring seems to give better re- 
sults than a full N. A. C. A. cowling 

If correctly designed, a Townend ring 
installation will not hinder proper cool- 
ing of the engine; ta the 
will usually increase cooling efficiencies. 
On some planes, 
"7 in the contour of the fuselage, 


contrary, it 
however, a_ large 
bulge” 
immediately behind the engine, will ob- 
struct the flow of air through the cowl- 
ing, causing the engine to overheat. For 
this reason, cowlings are seldom in- 
stalled on the center engines of tri- 
motored ships. 
Practically all 
made out of sheet aluminum. 
“spun” to shape on a machine resem- 
bling a large lathe, but most of them 
are “bumped” out with a power ham- 
mer. A circular i 
rolled into the leading edge of the cow!- 
ing, and serves to stiffen it. The trail- 


anti-drag rings are 


Some are 


piece of tubing is 





FIT OVER ROCKER BOXES ON 


TMENT HOLDS BOTH 


— a en 


OF ANTI-DRAG RINGS 


PLACE. 





TRAILING EDGE 1S CIR AR STEEL TUBE 
FOLDED OVER INSIDE “ROLLED INTO LEADING 
COWLING ABouT E OF COWLING 
F NIT 
— _— 
o -_ ay 
Y 
Lm. e 


VIEW SHOWING 
CROSS-SECTION OF 
COWLING 


N TOGETHER 





itself 


ind) so 


folded 
(for about one-half inch all aré 
as not to leave a raw, sharp edge. 

The Townend ring is fastened to the 
engine with small fittings or 


back inside 


brackets, 
which serve mainly to keep it from slip- 
ping forward or backward. These fit- 
tings are riveted on the inside of the 
and are usually padded with 
felt to avoid metal-to 
tween the cowling and the engine 
Most ring cowlings are made in one 
piece but are “split” at the bottom to 
facilitate easy removal. A 


resembling a 


cowling, 


metal contact be- 


screw ad- 
justment, turnbuckle, 


bridges the gap. When this adjustment 


is tichtened, the two ends of the 
ing are drawn together and the cowling 


cowl- 
clamps down tight around the engine. 

If tightened too much, a cowling will 
set up an alarming vibration in flight, 
somewhat analogous to 
On the other hand, if 
will rattle badly in the 
and may eventually pull 
loose from its brackets. If an anti- 
drag ring ever during 
flight, it will blow forward 
whirling propeller 
backwards, as one might expect. In a 
mishap of this kind, the cowling will 
be badly “chewed up” before the en- 
gine can be shut off, and the propeller 
I cite 


wing flutter. 
the cowling is 
too loose, it 
slipstream 
comes loose 
into the 


blades, instead of 


may be damaged beyond repair. 
this merely as a precaution. 
END. 
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The Wibault-Penhoet French Tri-Motor 














A side elevation of the Wibault-Penhoet tri-motor transport plane now used on French air lines. 


RANCE, unlike the United Stats the fuselage have been laid out, ap 

is still pinning her faith to the t parently, with the view of utility first 
motor as the leading design for tran and streamlining as a secondary con- 
port. Here we have a late Wibault ideration. It is not likely that the 
Penhoet passenger ship that is of in- speed is very high with this ship, and 
terest and which represents the la in such a case, roomin¢ 
word in French development. considerations 8 f more importance 

Like many European transport mor than a slight difference in the fuel con 
planes, particularly of the low-wins imption, even tl h the price of ga 
type, they have given the lower wins oline in France i ich highey than in 
a heavy dihedral angle The line f the U.S.A. 


and structural 














HE Chinese 
terested in avis : f 
beginning, and it would be difficult t Chinese patriot ecently graduated 











find an aviation yl in the Ur rom a California 1. These twenty 
States that did not have one or 1 é tudents havi en financed by a Chin- 
Chinese students enrolled at some time ese patriotic society with the under- 
or other. tandi1 that tl |! enlist in the 

But now matters are different. Chin Chinese service i This fit n 
ese students are still enrolled but 1 very nicely wit] fact that many 


simply from an interest in airplans American milita anes are being 
They are now enrolling in the most 
part with a view of enlisting 
Chinese Air Corps where possibly many Chinese to fly then 


ordered by the Chir Government and 





in t that there will be American trained 





The class of Chinese flying students recently graduated from a California flying school. 


Same 





The Same Old Stuff 
Old Stuff 


AM the Super Salesman was in to 

see us the other day. He had ona 
long face and was in ge 
pressed spirits. We advised him to 
have a good cry and he did so, after 
which he told us his tale of woe. It 
seemed that he’d called on a prospect 
in the hope of selling him a new plane 
which his (Sam’s) company was put- 
ting out with high hopes. 

For two hours steady he poured into 
the poor victim’s ear the story of how 
fast, how safe, how economical and how 
completely superior to all other ships 
this plane was. By then the prospect’s 
resistance was completely beaten down 
and with quivering hand he pulled out 
a checkbook, intending to write a check 
then and there. 

Everything was rosy until he asked 
Sam if the plane could be delivered 
the next day. When Sam told him 


that this particular ship had been de- 


1] ] 
neralily de- 














signed only a week ago 1 none had 
been built as yet the pect got 
peeved for some reason or other and 
the deal was off 


No Chutes in Bolivia 
“T HE parachute is not included in 
the equipment of members of the 
Bolivian Air Force. The reason is 
that no chutes have yet been found 


satisfactory because of the rarified air 


in the high altitudes of the landing 
fields and the country as a whole. La 
Paz, the capital, is 13,000 feet above 


sea level and ma £ l 
are above 12,000 feet. Landing speed 
are high and fi 
Experiments wit ncreased wing area 
for planes are being tried. 


All Sorts of Materials in the 
“Macon” 
HE modern dirigible is a complex 

“animal.” For instance, more than 
a dozen kinds of metal 
the construction of the Navy airship 
““Macon.” 

Aluminum and its alloys, of course, 
are the chief components of the huge 
frame. But alloy steels in nickel, 
chrome, molybdenum and several other 


Ss were used in 


grades also have been employed. Out- 
rigger fittings have been made of nickel 
steel for strength. Exhaust manifolds 
are of stainless steel, while non-mag- 
netic steel is used around the control 
boards where other metals would 
magnetize. 

Various fittings and parts are of 
plain carbon steel, and some iron is 
used, mostly as rivet although all of 
the 9,850,000 rivets in the hip frame- 
work proper are of duralumin. Some 
parts and fittings are of magnesium 
and others are of monel metal. Fuel 
lines near the engines are of bronze, 
and some of these lines are of copper. 
Some of the delicate navigation instru- 
ments contain platinum. 
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What Our Readers Are Building 


A department devoted to our readers’ activities in airplane, glider and 
engine construction, showing the latest developments. 





Test-Hopping Your Plane 











This Indiana Plane is Built Well 








S ORES of lightplane constructors 
\ ve test-hopped their own planes 
completion, and successfully, too. 
have made their first flight on a 


hop, and have learned to fly by 
Ives withe nstruction, but we 
t believe that this is a logical 


o do at the present time. 


e are plenty of experienced 
available all over the United 
and there are many of these 


aking test-hops a specialty, so 
risk your hard earned money and 
of hard work by attempting the 
testing of the new plane by yourself? 
is very poor economy, we'd say. 


In the first place, an experienced test 

t knows how the ship should fly, and 

his experience tells him just what alter- 
ations must be made before the ship 
fi according to Hoyle. It may seem 
to be all O. K. according to your inex- 
perienced senses, but to the pilot it may 
be decidedly all wet and he can tell you 
t where the trouble lies so that a 
tter performance can be expected 
would be the case without his 
make the test-hop 
for the fun of the 
will ask for com- 





pensation, usually a very moderate fee 
an amateur. But no matter whether 
1 get this service free or have to pay 
for it, you will find that an expert’s 
i good thing to have 
ind your plane. This is of particu- 
lue in case the ship should show 
a marked tendency toward spinning or 
talling, in which case, the amateur 
ild hardly be the master of the situ- 


a mighty 





iven with a ship built from a stand- 
ard kit-set and with the builder holding 
a private license, we still maintain that 
the builder should avail himself of 
council. It may fly, granted, but it 
till may be made capable of better 
performance. By making a few minor 
changes, the speed may be increased, 
‘eased or the rate 
of climb may be improved. The engine 
may need tuning up, the propeller may 
not be suitable for the job at hand or 
the right or left wing may be “heavy.” 

All of these factors must be taken 
into consideration and if wrong, must 
be rectified at once. If big airplane 
manufacturers find it advisable to get 


re 





the landing speed dec 


expert criticisms on their new jobs, it 
eems that this would be even more 
necessary for the basement and barn 


builders. 





The fuselage, etc., of the Saine-Daistine lightplane of Peru, Ind., which is said to be unusually 
well built. 


X\ ELVIN SAINE and Harold Dais- 
i tine, Peru, Ind., have built a ship 
that is somewhat different from the 
average home-built plane. According 
to Ed Nelson, who viewed the job, it is 
exceedingly well built with great care 
taken of every structural detail. 

It is powered with a Star-4 engine 
which turns a 5 foot 10 inch diameter, 
{2 inch pitch propeller at 2,000 r.p.m. 
on the ground. The span of the top 
wing is 24 feet 0 inches with a 20 foot 
0 inch lower wing. The engine will be 
cowled so that any part can be repaired 
without removing all of the cowling. 

The builder say that it will look 


something like a cross between a Jenny 
and a Curtiss Hawk when in the air. 
We have tried to visualize a bird like 
this but have failed. 

The only part on the ship, not made 
by themselves, is the tail-group—three 
guesses as to what it is and where it 
was taken from! However, they have 
greatly strengthened this member by 
proper bracing, so that it is now equally 
as strong as the other members of the 
ship. Ed Nelson says, that the land- 
ing gear will take all that they can 
give it, and when this comes from Ed 
it means something for landing gears 
are Ed’s pet peeves. 








Allen Builds A Russell-Henderson 








R: K. ALLEN, Berthaville, Va., 
sends in a snapshot of the Russell- 
Henderson plane that he is building. 
The wing span is 25 feet, chord is 50 


inches and it is 15 feet long. 
Mr. Allen has been working on this 





job for 18 months and he is looking for 
the guy who says the job can be fin- 
ished in three months. Our friend i 
to be congratulated for the fine appear- 
ance of this little monoplane and trust 
its performance will equal its looks. 





R. K. Allen spent plenty of time and work on this fine looking job, but it was time well spent 
to judge from the picture. 
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Dream Ships by Our Dreamers 


Here we have an open forum for the ideas of our readers who have been bitten by the designing bug. All 
are interesting, some are good, some are fair and some are— 





A Pusher Type Tries Dog-Fighting 
































AUL LAWRENCE 

ideal of an all-metal ampl 
fighter of neat design. It has a 
of 60 feet and shows good visibilit: 
clean lines. 


The Mickey Mouse Fighter | 





_™ H J. KINZEL has submitted a The tail group is carried by two out- 
] 14 





very original design together with riggers similar to those of the Vance 

t artistic action picture that show ship which makes a very neat job, and 

the details of the ship in fine shape. the duplex propellers, revolving in op- 

- In the first place, a pusher always posite directions, eliminates the torque. 

nterests us, and secondly, when this The pilot has a full field of vision and 

pusher is provided with duplex pro- an excellent field of fire, at the same 

peller (like the Italian Red Bullet), time being in a protected zone where 

HIS entrant did not sign his name, om , t more than doubl d. Yes a little armor W ild make it difficult 
but shows a neat sport coupe for th F, the double prop pusher is making to get him. 

, plenty hot for the Gull winged job ——. —— 


U. S. Navy to fly around in. Just why n the corner 

the Mickey Mouse insignia, we do not I le corner. — ee 

know. It is complete even to wind- [7 a A Fine Cabin Job 
shield wipers. Notice! N\A URRY DUNNE has favored us 








O UR dreamers have been hard at with a biplane cabin ship of neat 
7 7 17 « © “¢ > . 

e work, pounding the pillows and appearance and a novel window ar- 

° ¥ , ‘ : } ld } P 

The Monroe Dog Fighter t the ame time nD nding out new rangement that should be productive ot 


He has forsaken the radial type en- 


ae C. MONROE. New York leas a good visual range to the occupants. 


City, sends us a drawing of a hot We have had a deluge of dream- 
looking speed-scout which he calls “The Sins sebenitind mann of which willl gine and has gone into liquid-cooled 
Dog-Fighter.” This is a really a clever io seibtiiied oe ust heue ontione power-plants. He is also a believer in 
little idea and a neat drawing as well. til your dream appears. We can pants—big ones. The Stinson idea of 
This crate oughta make it more than ly publish four or five ships per using the gull wing for visibility is 
tepid for the enemy. sue so it tukes a certain amount of employed. 
to get around to your contribu- 


Now, we have a pai ticular type 

f gj ip that we { 7 ke to have 
get b isyy with. Th is a pur- 

ship of the same general type as 

that hown in th l - left-hand 
er of this page. It is to be a 


stone cooled ship, either a mono- 





ine, biplane or ti plane . and must 


a in — compact. 


———— & 
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A New Portable Ice Yacht 
[ CE-BOATING enthusiasts will be in- 
terested in a portable ice yacht now 
on the market in knockdown kit form. 
One who has enjoyed the grand thrill 
flashing across the smooth ice, will 
appreciate what this portable 

means. 

ng to Mead Gliders, manufac- 
the new Batwing Ice-Yacht, 
w portable feature will place the 
ice-yachting within the reach 
ne living 
dre niles from sail 


] 
r¢ 


- 


‘ 


from one to one-hun- 
ng ice. This ship 
assembled at home in a few days, 
quickly dismantled and _ trans- 
anywhere right on the running- 

board of an auto. Re-assembly, ready 
a matter of five minutes 


st. Space for two passengers 
led. 
Batwing teer at the front 


Hiking and skid- 
turns has tl been virtually 
ted. In place of the conven- 
ind awkward tiller, a convenient 
wheel ha been substituted. 
fort, due to the 


of the rear. 


riding c 


orbing runner-plank and cor- 


ribution « weight, is also 
thy. Another feature is a pow- 

sive emergency brake. 
ew Batwin il, which carries 
juare feet, is of the “shallow 
pe. It has been designed along 
of racing airplane wings. 





Pn 
mas 
ei el 


Batwing III knocks down in a | 
minute for auto transportation. 
' Sets up in from 3 to 5 minutes. 





i bs. 





International Air Mail 

\ peer than 14,000 pounds of air 

4 ail passes through the interna- 

airport of Mia each month to 

m the Latin American countries 

Caribbean district alone. 

eans more than half a million 
travelling through. the air 

nth to speed the interchange 
trade between the United States and 

republics surrounding the Carib- 

a exclusive of Central and South 

\ a. During the first six months 

business houses in the United 

nt 25 tons of air mail, or more 

in two million letters, into the Carib- 
district. 

In return, business mail from the 
irribbean countries has amounted to 
re than fifty per cent of that sent 
m the United States. These figures 

are a barometer as to the increasing 

commerce between’ the 
these countries 
uth of us. 


nterest in 
United States and 


ich lie directly to the 
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Details of the Wasp Engine S1D1 














Assembling the Wasp engines on the “247” 


F INTEREST to our model con- 

test entrants is the Wasp engine 

used on the Boeing “247’—the 
engine that shoots the ship along at its 
three-mile-per-minute clip. 

This specially “suped-up” Wasp en- 
gine is the type S1D1 which is rated at 
525 h.p. turning over at 2,200 r.p.m. at 
sea-level, using a controllable pitch pro- 
peller. With a fixed pitch propeller, 
the output is reduced to 480 h.p. at a 
speed of 2,000 r.p.m. It direct drives 
a Hamilton Controllable pitch pro- 
peller on the Boeing “247” so that we 
can say that the twin engines develop 
a total of 1050 h.p. at sea-level. 

It is a nine-cylinder radial air-cooled 
engine having a bore and stroke of 
5% inch x 5% inch, or a total displace- 
ment of 1344 cu- 
bic inches. The 
compression ratio 
is 6:1 with a 
blower ratio of 
10:1. At full 
throttle and rated 
speed, it consumes 
0.55 pounds of 
gasoline for each 
horsepower - hour 
with gasoline 
having an octane 
rating of 80, This 
means that both 
engines consume 
pounds of 
gasoline per hour 
under the most 
favorable  condi- 
tions, or 96.2 gal- 
lons per hour, ap- 
proximately. 


Ran & 
Vi 


The overall out- 
side diameter of 
the engine is 511% 
inches while the 
overall length is 
42, inches. Com- 


planes at the Boeing plant, Seattle, Wash. 


plete, and with standard equipment, it 
The engine drives 
pump, an 


weighs 735 pounds. 
through gearing, the fuel 
electric generator, a vacuum pump, two 
magnetos and a tachometer or revolu- 
tion meter. These accessories are placed 
in the engine nacelle. Scintilla magne- 
tos are standard while the carbureter 
is a Stromberg NAY-8E. 
The installation of the 
front of the engine nacelles on the wing 
is such that the parts are made very 
accessible for adjustment and repair. 
The engine is started by a portable 
electric motor through a long rod that 
reaches to the upper part of the nacelle 
through the 


engine in 


where a _ stub projects 


housing. 





Rear view of the Pratt & Whitney “Wasp” engine, Type SIDI, showing 
the mounting of the auxiliaries. 
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Side elevation of cabin showing the passenger door 


OR the benefit of the contestant 


1 


in our model building contest, th« 


Our Final Notice to 














Special Notes 
As THE time ws near for our con- 
testants to mit the photograph 
of their models, we will give a feu fi al 
truct y 
l Submit only e or more photos of 
your model DO NOT SEND THE 
YVODEL UNTIL WE ASK YOU TO 
SEND IT 
4 ¢ tre that y me and ¢ lress 
are or th ‘ / / f ph 
ah tted 
The awe / ba “por 
the « t} ? 
(2)T n th y to the yi? 
/ ¢ } Up th f h 
1. This co Decemt 6, and 
no pi post 
#/} , th 
5. When we nd y nodel 
‘ré ti pac f t 
4 } ? t € 
jou to nst or 
(right-nand side), the windows and the filleting damay 
of the wing. 6. YOUR MODI WILL BE RE- 
TURNED TO Yol 
movable surfaces. The control wires run 
from the flaps to pilot’s compart- 
ent instead of running wires from ple, a heavy tapering streamlined strut 


editors of POPULAR AVIATION made 
a special inspection trip to the Muni 
pal Airport where there are twenty- 
eight of the Boeing “247’s” in daily 
service. 

These planes are unusually beauti 
ful jobs. They are outstanding ex- 
amples of fine workmanship and design, 
of far better appearance than any all 
metal ships that we have seen. The 
metal covering of the wings and body 
is perfectly smooth, highly polished and 
without a suggestion of waves, dents or 
kinks—quite a remarkable job of sheet 
metal work. In color, they are a very 
light uniform gray, slightly darker 
than the natural color of aluminum, 
while the lettering is in black. There 
is no other color scheme nor decora- 
tions of any kind. 

Looking at the tail-group, we see that 
it is a very substantial piece of work 
with heavy hinged fittings 
castings for both the 
elevator. To permit of these hea 
connections, there is a considerable ai 
gap between the fixed and hinged sur- 
faces, probably about an inch at som« 
points. All members of the tail-group 
are self-supporting without external 
braces and for this reason are very 
thick. 

It should be noted particularly that 
both the rudder and elevator are pro- 
vided with Flettner flaps, that is, small 
auxiliary flaps inserted into the main 


made of 


. ] , © | } 
rudade and tne 





NOTICE! 

The time for entering your 
photographs has been extended 
to December 26, 1933. No 
Photos will be received in let- 
ters bearing a postmark later 
than this date. 











next to the wheel with a diagonal tubu- 
lar strut that braces the gear sidewise. 
flaps are adjusted by the pilot and the The tail wheel or trailing wheel is 
wind pressure on the flaps moves the pivoted so that it can swing in any 
This is not direction when maneuvering on the 
which are ground. It cannot be retracted by 
lifting it directly up into the body. Just 
above the fork or clevise of the trailing 


the main surfa When the rudder 


or elevator are to be moved, the small 


large heavy main surfaces. 






applied to the ailerons 
actuated in the usual manner. 


Now, let us look at the landing gea1 


hich has perplexed many of our read- wheel is a fabric “boot” that prevents 
The front landing wheels are ar-_ dirt and water from being thrown up 


into the opening and which permits the 
wheel to swivel. 

There is a point, right here, that 
should not be neglected and that is the 
are until they are _ tail-light at the extreme read end of the 
n within the wings. Externally, body, just below the rudder where the 
the landing gear struts are very sim body tapers out to a point. This shows 


ranged so that they retract up and into 
an opening cut in the wings just back 
es. The wheels, 


erefore, swing backwards and up 





ugh a 90 degree 








A group of “247’s” undergoing construction in the Boeing shops, Seattle, Wash. The fuselage are 
in front while the engine assembly is across the aisle. 
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P. A. Model 


Remember That — 


That there is absolutely no limits on 





age, experience or any other factor, 
except that the entrant must live in 
the United Staves, Canada or Mevico. 
9. It makes no difference what material 
you use, metal, balsa wood, fiber, solid 
wood, cardboard or what have you? 
You can build the model from the 
raw materials or from kits purchased 
from your dealer 
4. You can make your model as large 
or as small as you wish. 
There is absolutely no entry fee nor 


any expense att hed to the entry 


| rcept that you pay for the materials, 

the photographs and the cost of ship- 
mente 

The model can be of the flying or 

flying type t makes no differ- 


accurately to 


You can use much detail as you 





h, or as little That is up to you. 


ip counts above 








‘ reflector. On the inward edge of this 
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Contestants 


ASTRON! REET SEE RRM 





Detail of the all-metal wing structure of the Boeing “247.” It is not necessary, of course, to enter 


into all of this work. 


rear of the nose. This can be seen best 


landing-light opening is a sheet metal from the phantom view referred to. 


as a glass lens about 6-inches in diam- 
er with the lamp and the reflector 
behind it. 

The main wings spring from, the 
lower part of the body and carry the 
ngine nacelles at a point 7 feet 6 
nches from the center of the body. 

are self-supporting, without any 
nal bracing, with the ailerons on 
ailing e Near the 
the under-surface of the wings is 
nvex, but this tapers out toward the 


on the plans. 


rT 


; 
lge as usual. 


shield that projects beyond the leading 
edge. This shield prevents the glare of 
the landing-lights from annoying the 
pilot and is a recent addition not shown cargo space in the rear is entered 


Mail, or other cargo, is placed in the 
forward part of the body by swinging 
the nose to the right on its hinges. The 


through a door on the left of the body, 


The interior of the wings is not of just in front of the tail group. The 
particular interest to the model build- 
er as he will not be expected to repro- a door at the right side. There is also 
duce this elaborate system of bracing, a doorway between the pilot’s cabin 
but the accompanying photo will indi- 
cate the thickness of the wing and the 
general outline of the wing section 


passenger compartment is entered by 


and the passenger cabin. 
Just to the rear of the nose and pro- 
jecting below it, is the tube for supply- 


To the rear of the engine nacelle taken near the body stations. ing air to the instruments. This pro 
rectangular opening into which the As shown by the phantom view in jects downwardly for about 14-inches. 


retract wher 


in flight. 
Along the leading edge of the wings, 
a little further toward the tips 
the engine nacelles, are the open- 
cut for the large landing-lights. 
These openings are rectangular and 
al vered with transparent pyroxylin 
the protection of the lamp and its 


the November issue, the body or fuse- 
lage carries cargo and mail both in the 
nose and also at the rear of the body. 
The ten passengers are seated in ten 
individual metal framed chairs with an 
aisle between the rows. The pilot and 
co-pilot are carried above the level of 
the passenger compartment and to the 


QO F GREAT interest are the insignia 
placed on the tail group. On the 
vertical rudder is the license number, 
different for each ship in the fleet, with 
the name of the builder below it. The 
marking inscribed on the fixed vertical 
fin is more complicated for it indicates 





Your name and add ust be on the back of e1 ery photograph A large scale draw q of th Bocing “247” suitable for trac ng 
submitted in this contest T his coupon, or a facsimile of it, should (scale 18 to the foot thus re ‘ y the model span to 23 ches 
‘ i approximately). Simply fill out the coupon below and mail it to 
be pasted the back of each photograph PI : 7 4} ; : ; 

{ he rdd) e? 


POPULAR AVIATION SECOND INTERNATIONAL l 
| MODEL AIRPLANE CONTEST 


| 608 South Dearborn St., Chicago, III. | 


Please enter this photograph of my competing model | 
n your contest. My entry is an accurate model of the 
Boeing “247.” 
[] Non-Flying model. | 
UINIIIIIE ‘oisca:pusstichvaiseosesl dada uenpecinrsbeaieprasiptipoliaicaaabbaien uiniaionttoatdecoiaieaiienscheis | 


| [) Flying model. 
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| POPULAR AVIATION, Box 210, 6-66 


| 608 S. Dearborn St., | 
| Chicago, Ill. | 
| Please send me the large scale plans of the Boeing 

| “247” monoplane. | 
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the purpose and routing of the ship. 

Above, on the fixed vertical fin, is the 
insignia or “trade-mark” of the builder 
—the name “BOEING” with wings at 
the top. Immediately below this is a 
line showing that this ship carries air- 
mail, while in the second line is the 
route number. 

For example, if the second line 
should read “A.M.17” this means that 
this particular ship flies airmail on 
Route No. 17 which is the New York 
to Chicago run. All in all, there ars 





as follows: 
A.M. 3—Chicago to Dallas run. 
A.M. 5—Portland to Salt Lake City run. 
A.M. 8—Seattle to San Diego run 
A.M.17—New York to Chicago run 
A.M.18—Chicago to San Francisco ru 

The bottom line, of course, shows 
that the ship also carries express. } 
will note that we show specimen in- 
signia on page 402. 

ae te 


ND now for the answers to the 
many questions that we have re 
ceived from our readers regarding tl} 

contest. These questions are of such a 

varied nature that they should cove1 

nearly every point concerned with ths 
building of the model. 

Q. What is the color of the inte 
finish in the passengers’ compart 
ment? 

A. Mottled dark green. 

Q. Is the rear end of the anti-drag 

ring closed? 

No. The air passes through th: 

cylinder spaces and then around 

the nose of the engine nacelle. 

What is the hump on top of the 

engine nacelle? 

This is the oil cooler. 

What kind of wheel is the trail 

wheel? 

An air-wheel. 

Is a round radio mast used? 

No. It is streamlined. 

Is there any fabric on the wing 

No. All-metal covering 

Where are the door hinges placed? 

On the forward edge of the door. 

Are curtains provided at the win- 

dows? 

Yes. Sash curtains arranged ver 

tically in two halves. 


> 


e> © 


used. 


. 


> OPOPoper 


Q. Are the sides of the engine nacell 
removable? 
A. Yes. 
. Are rigid or adjustable propellers 
used? 


Controllable propellers. 

Is the glass curved in front of the 
pilot or “vee” shaped? 

Vee shaped. 

Are de-icers installed? 

Not on the present ships. 

Can the plane be flown with one 
engine? 

Yes, and it can climb on one en- 
gine. 

Are there fillets between the wings 
and fuselage? 

Yes. 


(Concluded on page 402) 
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five main runs which are enumerated 









Interesting Views of the Boeing 
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Rudder and Fin details. 
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The pilot’s compartment. 


Fuselage structure. 


Interior of an engine nacelle with cover removed. 
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Building A Flying Autogiro 





A three-quarters view of the completed Autogiro showing the engine, landing year details, pylon 


and wing construction. 


Cement the wide cross-pieces in first, 
then gradually work back toward the 
tail. After this is finished, cut out the 
fuselage formers, shown on Plate 3, and 


cement them in place as shown on the 


side view. All these formers are cut 
from 1/32 inch sheet balsa except No. 1 
which is cut from inch stock. The 
black dots on the drawing are the 


notches for the stringers. 


The stringers are now layed in the 
notches in the formers and cemented in 
The cockpits are formed with 
reed which is shaped 
Also cement the 


rear motor hook in place. 


place. 
inch diameter 
over a candle fiame. 





Rear view of the model Autogiro showing the method of bracing the rotor blades and the assembly 


of the tail group and wings. 


This is a model of which the builder can feel proud. 


WING 
a* THE upper part of plates (1) 
LY. and (2) you will find the full size 
wing which is built in one piece. Cut 
the ribs (the pattern is on the side 
view), and lay zw inch square balsa 


strips in their places on the drawing 
and cement the ribs in place. 

To obtain the dihedral—break the 
three vs: inch strips of balsa, one inch 
away from the center line. Put plenty 
of cement in the cracks after raising 
each end of the wing ™% inch off the 
work board, and resting them on a % 
inch object. 


Insert the wing in the fuselage as 
shown in the drawing. Cement a piece 
of 1/16 balsa underneath the 
leading edge of the wing to give it a 
1/16 inch positive incidence. Now ce- 
ment the entire wing in place making 
sure it is centered properly as measured 
from center of fuselage and the wing 
tips. 


inch sq. 


TAIL SECTIONS 


N AKE the tail sections as shown in 
the plans. The rudder may be 
made adjustable by cutting the 
1/16 inch sq. balsa pieces, that run next 
to each other where the rudder post 
is located, apart. But cut them apart 
after it has been papered. Insert short 
lengths of fine iron wire between the 
fin and rudder sections, and cement. 
These wires act as hinges. 

The elevators are stationary and are 
cemented to the first longeron above 
the rear motor hook. Cement the tail 
sections to the fuselage later. 


two 


(Continued on page 399) 
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Autogiro 
(Continued from page 395) 











PAPERING 
pares the fuselage with a bright 
green paper, and inside the dotted 
lines, on the side of the fuselage, paper 
yellow. Wings are also papered with 
yellow tissue. 

Spray a fine mist of water over the 
fuselage and wings to shrink the paper 
tight, then after they have dried give 
them a coat of banana oil dope. 

The elevators are papered yellow, the 
fin green, and the rudder is yellow. 


LANDING GEAR 
T= landing gear is made out of 
1/32 inch sq. bamboo and braced 
with black thread. There is not much 
strain on it, so there is no need to make 
it very flexible, although rubber strands 
may be used instead of thread. 

Closer detail of the landing gear may 
be had by referring to the photographs. 
One inch celluloid wheels are used. 
Also brace the wing at the time of the 
assembling of the landing gear. Use 
fine music wire run from the third rib 
to the second longeron from the top of 
the fuselage. A wire is run from the 
leading edge and also the trailing 
edges. 

The tail skid is bent out of 1/32 inch 
sq. bamboo. 


MOTOR MOUNT 

ET a two inch celluloid motor from 
your model supply house. Fit it to 
the nose at a 70 degree angle. Mount 
it on balsa to give it this angle, stream- 
lining it to blend in with the nose. In 
front of the motor a 1 inch by % inch 
balsa disc is cut as shown on plate one. 
Carve the propeller (block size—54” 
x Y%”" x %") as shown on plate three. 
Cut away the black portions on the 
plans. The steps in carving are shown 
in halves. Use heavy music wire for 
the propeller shaft and strengthen 
around the celluloid motor by using 
1/16 inch dia. aluminum tubing ce- 

mented in place. 


FUSELAGE DETAILS 

OW cement the Tail sections in 

place using fine music wire for 
struts, as shown on the plans and 
photos. Paint in the steps for the cock- 
pits. Take the rubber insulation off 
some electric wire and make an edge 
around the cockpit. Add the wind- 
shields. 

Put two strands of % inch flat rub- 
ber in the fuselage and hook on the 
nose. Two pieces of vs inch sq. balsa 
are cemented inside the nose-block to 
hold it in place. The tension of the 
rubber strands will hold the nose 
against the fuselage. Now cement the 
wing tips to the ends of the wings at 
a 60 degree angle. 


(Concluded on page 420) 





A Replica of the Stinson Reliant 


by JACK KNOBLE 








T= replica of the Stinson cabin 
plane, the “Reliant,” will prove to 
be one of the most realistic and beau- 
tiful little ornaments that you have at- 
tempted in the replica line. The draw- 
ings were prepared directly from the 
full-size ship on exhibition at the Cen- 
tury of Progress. 

While it is easiest to carve the body 
and wings out of solid balsa, yet you 
will find that white pine takes a much 
better finish. Perhaps it might be just 
as well if you took a little more time 
and carved it out of the stronger and 
denser wood. 

The section of the fuselage varies 
throughout its length as indicated by 
the sections. It starts out as a circular 
section just back of the N. A. C. A. 
‘cowl, then becomes rectangular, at the 


widest portion, then the corners are 
rounded off back of the wing and finally 
becomes an oblong section near the tail. 

Great care will be required in cary- 
ing out the landing gear boots and 
struts so as to give them a streamline 
section as was done on the original 
model. The wing is carved out of the 
solid and then is cemented into the 
recess provided on the top of the fuse- 
lage for this purpose. 

The wing should be given an airfoil 
section, thick along the entering edge 
and very thin along the trailing edge 
by working it down with fine sand- 
paper, taking care to round off the en- 
tering edge to give it the proper nose. 
The elevator and other parts of the 
tail-group should be worked down by 
the same method. 
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Here is a Model Rocket Ship 


by 
K. A. COOK 


Specialist in unusual models and in 


original model design. 


ANY engineers on two continents 

are working and thousands of dol- 
lars are being invested to harness the 
tremendous power stored in rockets. 
While the engineers are working on the 
real one we can take a peek into the 
future and build a model of what might 
be a representative plane ten years 
from now. 

The design of the “Terra I” is based 
on research data now available and 
follows modern streamline practice. The 
rocket ship of the future may not look 
like our model, but it is a snappy job 
for the radio or desk. 

Before starting the actual construc- 
tion, a few suggestions might be help- 
ful. Although streamlining can be 
done with plastic wood, it is much more 
wodtkman-like to cut it out of wood 
using files and sandpaper. This also 
applies to joints. Sloppy joints filled 
with plastic wood not only show poor 
workmanship but also carelessness. So 
let’s take our time and do a careful 
workman-like job on the model. 

The fuselage is the basis of the model 
so we'll start with that. It is cut from 
a pieee of pattern pine, 1% inch square 
and 7 inches long. After the block has 
been squared up, lay out the pattern 
of the side on it. Be sure to omit the 











Wing dihedrol not shown 
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MODEL ROCKET SHIP 














Sheet No. 1 








rocket tubes and headrest because they 
are put on afterwards. 

When the profile has been cut out, 
lay out the top view and shape the 
sides. We now have a square block 
that conforms to the side and top views 
but every section of which is square or 
rectangular. Now shape the fuselage 
to the sections indicated A-A to E-E 
by rounding off the corners. This same 
procedure is followed in shaping all of 
the parts. 

The headrest and fin are made in one 
piece as shown on Sheet 2. The rudder 
and horizontal surfaces are made of 
bass wood 3/82 inch thick and are 
streamlined as shown on Sheet 1. When 
assembling the tail to the fuselage, be 
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Details of the wings, rocket tubes, 
etc., ready for assembly. 





E WHEEL FAIRING 


MODEL ROCKET SHIP 


eet No. 2 








sure that it is perfectly aligned with 
the fuselage. A brad dowel helps the 
cement in holding the empennage to 
the fuselage. 


The wing consists of a right and left 
panel. Each panel is cut from a piece 
of pattern pine, 4 x 2x 4% inches. The 
wing tips are cut first then the panels 
are shaped to the section shown on 
Sheet 2. The real test comes in fitting 
the panels to the fuselage. 


The general shape is shown but each 
will have to be cut to fit the particular 
fuselage for which it is made. The 
fillets may be plastic wood or cut from 
bass wood. The ailerons are indicated 
by thin grooves. 


Each landing strut, wheel and wheel 
fairing is made in one piece. A hard- 
wood such as oak, boxwood, or maple 
should be used. The same procedure 
for laying out the pants is used as 
described in laying out the fuselage. 
The pants should be shaped with round 
files, a knife, and sandpaper. 


Assemble the pants te the wing 
panels in the position shown in the 
front view on sheet No. 1 with brad 
dowels and cement. We can now fasten 
the panels to the fuselage. This is a 
difficult job and pains should be taken 
to be sure that the panels are perfectly 
aligned. 


The rocket tubes are cut from \% 
inch bass wood to the shape shown on 
Sheet 2. They are then shaped to a 
circular section and fastened to the 
fuselage as indicated. The windshield 
is only a suggested type and may be 
modified to suit the taste of the builder 
In fact any of the parts may be modi 
fied if the builder so desires. 

END. 
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What the Industry is Doing 


Latest bulletins from the airplane, engine, equipment manufacturers 


and dealers boiled down into a nutshell. 


HE B-5 SPORTSTER, a new addition 

to the Kinner family which is a larger 
edition of the K-5 Kinner, has recently 
been awarded Approved Type Certificate 
No. 516 by the United States Department 
of Commerce. The new ship uses the 125 
h.p. Kinner engine, has a top speed of 110 
m.p.h., a cruising speed of 100 m.p.h. and 
a landing speed of 40 m.p.h. The Kinner 
Airplane and Motor Corporation, Glendale, 
Calif., is going into production with these 
ships immediately. 


WACO PLANES are gaining in Argentina, an 
order for four more planes in Buenos Aires 
being reported by Waco Aircraft Company, 
Troy, Ohio. The first plane sold in Argen- 
tina, a Taper Wing Waco delivered in 1929, 
is still in service. 


POWERED with a 40 h.p. Continental engine, 


a Taylor Cub monoplane recently broke 
the world’s endurance record for light- 
planes. It was piloted by Miss Mary 
Campana, 19 year old girl of Youngstown, 
Ohio, who stayed aloft for 12 hours, 28 


minutes, thus adding one hour, eleven min- 
utes to the previous lightplane record. The 
Continental motor continued functioning 
perfectly until the gas gave out. 


STELLITED EXHAUST VALVE SEATS have en- 
dured runs of from 5,000 to 10,000 hours 
before regrinding or finishing of the valve 
has been necessary. Ordinary cast iron 
exhaust valve seats ordinarily must be re- 
newed every 500 hours. 


RECENT TESTS made on the new Lockheed 
Orion show that it has a top speed of 226 
m.p.h. and a cruising speed of 200 m.p.h. 





Mich., exhibits a wide 


R. E. Lorenzen, Niles, 
range of sizes in his products. 


XUM 


this department are invited. 


A NEW MONOCOUPE powered with a 145 h.p, 
Warner engine has developed a top speed of 
170 m.p.h. This is real speed for a plane 
powered with such a small engine. 


PAN AMERICAN AIRWAYS SYSTEM will imme- 
diately start a major development program 
involving expenditures in excess of $5,000,- 
000. A new station to be built in Miami, 
Florida, will be the first unit built under 
this program and will cost $250,000. In 
addition will be contracts amounting to 
$1,750,000 which were recently awarded to 
the Sikorsky Aviation Corp., and to the 
Glenn L. Martin Company for the construc- 
tion of the six transoceanic Clipper ships. 


A PACIFIC LINER recently carried a fleet of 
new Vought “Corsair” planes to China. 
While the traditional enemies of China, the 
Japanese have been developing ships of 
their own manufacture, China is depending 
upon the United States for her planes. 


IT IS CLAIMED by the General Tire and Rub- 
ber Company, that the Chinese authorities 
have decided to specify General streamline 
tires for the airplanes that are to be de- 





ee eee 





A atellited exhaust valve seat, 


livered to them. C. J. McCarthy, chief 
engineer of the Chance Vought Corporation 
claims that the streamline tires add to the 
speed and that they have a distinct ad- 
vantage on soft ground. 


THE TAPSTER is a new self-tapping screw of 
hardened steel with a metal cutting tip. It 
is said to save from 40 to 75 per cent of 
the cost of assembly operations. It is de- 
signed to replace ordinary machine screws 
in assembly operations which include the 
fastening of sheet steel, machinery steel, 
brass, bronze, aluminum, die-castings, bake- 
lite and similar materials. It is being dis- 
tributed by the Kellogg Switchboard and 
Supply Company, 1066 West Adams S&t., 
Chicago, IIl. 


EMPLOYMENT on American airlines shows an 
increase. Approximately 500 men have 
been employed this year above the number 
reported for 1932. This applies to scheduled 
airlines only and does not take into account 
the additional help taken on by airports, 
factories and other branches of aviation. 


THE AVERAGE length of a passenger trip on 
an airliner is 327 miles, according to the 


been produced for 


Contributions to 





Lady Hay is a believer in American engines and 
in the Continental engine in particular which 


powers her Waco plane. This Continental en- 
gine is gaining international renown. 


U. S. Department of Commerce. In 1932, 
the average passenger trip was 282 miles, 
hence it seems that the public are discover- 
ing the advantages of air transport for 
longer trips. 


BRAZIL has ordered seven more army planes 
from the Waco Aircraft Corporation, Troy, 
Ohio, costing $89,000. 


RADIO SHIELDING HARNESS for aviation en- 
gines has been developed by the Westport 
Manufacturing Company, Glendale, Calif. 
This harness consists of magneto shields, 
ferrules, rubber glands and nuts complete. 
They can be used with either shielded spark 
plugs or spark plug shields. Harnesses have 
the Wasp, Hornet, 
Lycoming, Continental, Warner and Wright 
engines. 


A 160 ACRE AIRPORT, costing $681,000 will 
be built at Portland, Ore., if Federal aid 
is obtained. 


A NEW KELLETT AUTOGIRO, Type K-4, has 
been introduced. It is powered with a 210 
h.p. Continental R-670 engine and shows a 
number of improvements over previous 
models such as reduced fixed wing area, 
strut-braced under-carriage, enlarged cock- 
pit, faired pylon structure and a steerable 
tail-wheel. It has a top speed of 114 m.p.h., 
a cruising speed of 93 m.p.h. and a climb 
of 940 feet per minute, fully loaded. 


A WIND-TUNNEL has recently been completed 
at the Worcester Reed Warner Laboratories, 
Case School of Applied Science, Cleveland, 
Ohio. It is approximately 30 feet long with 
a cross-sectional area of 81x81 inches at 
its widest part. 


C. L. EGTVEDT has been elected president of 
the Boeing Airplane Co., Seattle, Wash., 
succeeding P. G. Johnson, Seattle. 
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THE U. S. COAST GUARD has been provided 
with an appropriation of $14,800,000 for 
equipinent to prevent smuggling, this in- 
cluding the provision of 31 seaplanes. 


AJR de FRANCE is a French air transport 
merger which comprises five of the largest 
airlines in France. It is a subsidized com 
pany, capitalized at $5,500,000 which will 
receive $8,600,000 from the French govern- 
ment during the next year. And yet they 
rave about “pork” in our country! 


THE LOCKHEED FACTORY is operating at full 
capacity. Six Orions are under construc 
tion for the American Airways, a high-wing 
Vega is being built for the Shell Petroleum 
Company, while a new metal working plant 
has been opened for building the new all 
metal twin-engined Electra, a transport de- 
signed to carry 10 passengers and mail. 


THE ZAPON-BREVOLITE LACQUER CO. is a com- 
bination of the former Zapon Company 
with the Brevolite Lacquer Company. 


A METEOROLOGICAL COURSE is being offered 
by the Boeing School of Aeronautics, Oak- 
Jand, Calif. It covers all phases of meteoro- 
logical subjects including weather-map 
making, forecasting and interpretation. It 
requires a total of 36 hours. 


KARL orT, York, Pa., is issuing a most in- 
teresting and valuable catalogue for which 
a charge of 10 cents is made. It is more 
than a supply catalogue. In fact it 
aviation encyclopedia. 


is an 


LUKE FIELD, Hawaii, is the scene of building 
activity. Two new hangars are started 
while the three hangars formerly occupied 
by the 18th Pursuit Group at Wheeler Field 
will be moved to Luke Field. 


THE VARNEY SPEED LINE, operated by Walter 
Varney and one of the pioneer lines of the 
west, has discontinued operations. This 
line ran between San Francisco and Los 
Angels, and at one time was noted for the 
speed of its ships and the regularity of its 
schedule. 


THE STATES AIRCRAFT CorRP., formerly of 
Chieago Heights, IIl., has moved its plant 
to Center, Texas, and will resume the con 
struction of the States monoplane. 


CENTER, TEXAS, has begun the construction 
of a new airport containing 200 acres, 
which when completed will have a North 
and South runway 1500 feet long while the 
East-West runway will be 2500 
length. 


feet in 


R. E. LORENZEN, Niles, Mich., shows quite a 
divergence in the sizes of his products. The 
large propeller, 8-feet in diameter, was 
made for a 125 Kinner engine on the Her 
rick Vertoplane. The small four-bladed 
prop is for a 1 h.p. wind-tunnel motor made 
for Mr. Porter Adams of the N. A. A. Mr. 
Lorenzen says that he is getting excellent 
results from his advertisements in POPULAR 
AVIATION and that he is kept with 
orders for his well known propellers, both 
from airplane manufacturers and amateurs. 


busy 


NEW SIGNAL LIGHTS are being developed by 
the Westinghouse Electric and Manufactur- 
ing Company for use in aviation. These 
are light-weight “eyes” giving a powerful 
narrow beam that can be used for signal 
ing from the craft to ground, at distances 
up to five miles or as searchlights for 
picking out buoys and shorelines up to 
300 yards distant. They are arranged 
with bases so that they can be mounted 
on either side of the cockpit, and operate 
on 12 volts. 








P. A. Model Contest 


(Continued from page 394) 








Q. 
Q. 
Q. 


Q. 


A. 


Where does the exhaust pipe end? 
Under the wings. 

Is the rudder balanced? 

No. 

Are the engines the regular Wasp 
engines? 

Yes, but “suped-up” to 550 h.p. 
Are the two engines geared to- 
gether? 

No. 

With the engines out in front, what 
is carried in the engine nacelles? 
The engine auxiliaries. 

Are there ventilating gills on the 
sides of the nacelle? 

Yes. 

How are the engines started? 

By a portable electric-starter con- 
nected to a stub sticking out near 
the top of the engine nacelle. 
What sort of handles are used on 
the doors? 

Automobile type handles. 

Is the passenger cabin noise-insu- 
lated? 

Yes. 

What are the license numbers? 
Each of the 60 ships 
has a different num- 
ber. 


© 
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Are the propellers wood or metal? 

Metal. 

What equipment is in stewardess’ 

compartment? 

Racks for magazines, paper cups, 

etc. 

How is the door in the nose fast- 

ened? 

Hinged at left side. 

Is there an opening on top of the 

nose directly behind the nose door? 

No. 

Is the tail-wheel connected with 

controls in cockpit so that it turns 

with the rudder? 

No. 

How many ventilators are in the 

roof of the cabin? 

Three on top and one flush type 

at each seat. 

Where is the window for the lava- 

tory located? 

On starboard side, just in front of 

baggage door. 

Which way does the rear baggage 

compartment door swing? 

Handle is at left hand. 

Q. Are the later models 
of the “247” equipped 
with two-blade props? 





Are any of the control 
wires visible? 

Only a few inches of 
wire from the Flett- 
ner flaps on the rud- 


=NeES 
x 


A. No. 

Q. How is the radio com- 
partment entered? 

A. Trap door under nose, 
below radio mast. 


der and elevator. The Boeing insignia, denot- Are there grooves in 
ing the name of the builder. “ ‘ 

Is any corrugated axtin tleck). the wing to receive 

metal used. the two front struts? 

No, only plain flat sheet. A. Yes. 

Where are the gasoline tanks lo- Q. Is the front window, on either side 

cated? of the compartment, larger than 

In the wings. the other four windows? 

Is the passenger compartment A. No. 

heated? Q. How are the landing wheels held 

Yes. up? 

Are the windows in main cabin A. Electric controlled ratchet. 

movable? Q. What is the outline or border 

No. around the last window? 

Are there any obstructions pro- <A. Frame, which when removed, en- 

jecting above the floor? larges window opening for emer- 

One slight elevation. gency exit. 

Do the arm-rests of the chairs Q. At the end of the aisle to the rear, 

fasten to the seat or to the side of there is a small rectangular object 

the cabin? below the door-knob. What is this? 

To chairs. A. Jump seat for stewardess. 

Are there lights in the ceiling or Q. Do both propellers revolve in the 

individual lights by the chairs? same or opposite directions? 

Individual lights. A. Same direction. 

For what purpose is the netting Q. Is the floor of the cockpit on the 

suspended near the ceiling? same level as the main floor? 

For hats, light packages, etc. A. No. About 15 inches higher. 








UNITED | 
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The insignia of United Airlines placed on fuselage of the plane. 
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“YOU CAN BE YOURSELF IN A WACO, 
IT REFUSES NOBODY'S WHIM” 


@ This advertisement was written by a WACO owner who didn’t know she was 


writing an advertisement. 


It consists of excerpts from a letter written by Lady 


Drummond -Hay shortly after reaching England with her new Waco. We 


think you will agree that it is an inspired description of WACO qualities. 


Here is what this WACO owner says: 


**You should see them open their eyes when 
the Waco takes off like an eager bird, 
winging upward in the well-known steep 
Waco climb. At about 2,000 feet, I tell 


them to pull back the wheel, back, back— 


50 m.p.h.—40 m.p.h.—35 m.p.h.” 
“That’s enough,” they say. 
“Not a bit of it,” I retort, “back some 


more.” 
“"Now hold it and take your feet off the 


rudders,” 


Zero says the airspeed indicator. 


I continue. 

“Of course, they expect the ship to drop 
one wing and fall in a spin. But the Waco 
just sinks gently and quite squarely with 


no forward speed at all.” 


vw 


wh bo ove mat 


Flying with**hands and feet off” 
“T fly the Waco Cabin ‘hands and feet off’ 
for long periods. I can take the greatest 
liberties with it at low speeds. In a stall, it 
develops no vices whatsoever. Yet its 
maneuverability and light controls satisfy 
the most inveterate stunt addict. You can 
fly high and fast or low and slow with 
equal safety. You can stunt it or load it up 
to the nth degree with family, 
friends, baggage, or sport equip- 
ment.That’s what makes it every- 
body’s ship—a ship that anybody 
and everybody can fly safely in all 


circumstances. You can be your- 


4, <M 


“ASK ANY PILOT” 


&y 
75-1 smeRArt “ 


$9,989 


FLYAWAY 
TROY, OHIO 


selfin a Waco. Itrefuses nobody's whim.” 

To an inspiring description like this, 
there is little that an advertising man can 
add except to remind you once more that 
you get the WACO “ready to fly—no extras 
to buy,” and to suggest that you fly the 


WACO at your first opportunity. 


Dealers Wanted 
With Waco sales climbing steadily month 
after month, there is a splendid 
opportunity for well-qualified 
dealers. Write for details of the 
You will find 
it a’real proposition. The Waco 


Waco franchise. 


Aircraft Company, Troy, Ohio, 
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Airy Chat 


(Continued from page 354) 











and instructions accompany each of 
these plans. 
Then, beside this model drawing, are 
a multitude of articles dealing with 
model-making in all of its branches. 
Large, clear illustrations are included 
in every instance, adding greatly to the 
value of the articles. This is not a cat- 
alogue—it is a full size peppy, inter- 
esting and useful magazine. 
> =. 6 

LENN ANGLE, America’s most 

noted authority on aviation en- 
gines and the author of many treatises 
on aviation powerplants, has written a 
most interesting article in this issue of 
POPULAR AVIATION. It is a forecast as 
to the outcome of present aviation en- 
gine problems and goes extensively into 
modern trends in design. This article 
is very instructive and yet is of a non- 
technical nature that all of our readers 
can easily understand. 








New ICE- BOAT 
Sensation Built 
in 3 DAYS at Amaz- 
ing Low Cost! 


YOU can build this new, sen- 
sational front-steerring Mead 
Ice-Yacht in 3 days 
at home from com- 
plete knock-down 
Kit at low cost! No 
experience needed 
The Batwing III 
speeds 75 m.p.h.— 
carries 90 feet of 
7 ~ sail—seats 2 com- 
———— fortably—and can 
The BATWING III be dismantled for 
Don’t waste time on hard-to- auto travel in one 
build, obsolete or un-proven Minute, re-assembied 
ice-boats! BATWING III is a in 5! Safe in heavy 
tested, PROVEN ICE-YACHT! Winds yet sensitive 
Has new ‘‘qnick-assembly'’ method— 0 lightest breeze 
latest ‘‘front-steering’’ NON-SPIN de- BOY what a genu- 
sign—easy riding. Take her down in ine thrill you’re go- 
a jiffy and put her ap the same! You 
don't need to live ON a lake—just with- 
in driving distance. Think ef that. Costs 
little yet ont-sails and ont - classes 
‘home-made crates’’ twice its size! 


WRITE TODAY! eas | 
Be first in your local- te 
ity to sail this WON- 


DER ICE YACHT |E 
Don't wait another 
minate. FIKST get all 
the facts —send10c to- 
day for descriptive 
CIRCULAR. Remem- 
ber edvancing prices 
may soon raise the 
LOW cost on BAT- 











ing to get sailing 
Batwing III! 


PORTABLE! y 


& “< : P 
Sal + Ft 25 a 
Photo shows BATWING III dis- 


Wine Wee yaw Was mantled for travel. 


be wise in acting at 
once! 
12 South Market Street 


MEAD GLIDERS Dept. E-123, Chicago 


MANUFACTURERS OF FAMOUS MEAD “KI-YAK”’ 
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A. LL AUTHORITIES are well agreed 
AA upon the fact that the airplane is 
not the ultimate solution of the flight 
problem, but are at variance in their 
opinions on just what form the airship 
of the future will take. As your guess 
is just as good as theirs, we would like 
to have an expression of opinion from 
our readers on this subject. Tell us 
what you believe will be the ritzy air 
vehicle in 1950. 
. 


oa * 


HILE MANY of our readers 
have probably not thought very 
much about the impelling energy back 
of an airplane flight, no one can deny 
the fact that gasoline is one of the 
most important factors involved in 
flight. If there were no gasoline, there 
would not be much flying done today. 
But in the course of time, it will be 
necessary for us to seek some other 
type of fuel, for the crude oil is be- 
coming exhausted and very few new 
productive fields are being found. Al- 
cohol is altogether out of the picture 
because, to produce aviation alcohol, it 
would be necessary to get labor for 
less than four cents per day in order 
to harvest the necessary vegetation for 
the distilleries. Rather looks as if the 
steam engine would ultimately become 
the only available source of power for 


the airplane. 
* + * 


OMEBODY HAS discovered, or 

claims to have discovered, that all 
of the licensed aircraft in the United 
States would not have a sufficient ca- 
pacity to carry all of the pilots licensed 
up to the present time. In other words, 
if all the men and women who have 
carried a license were to go out on the 
fields some Saturday afternoon, there 
would not be enough planes to carry 
them all at the same time. Here’s one 
place in history where the demand 
greatly exceeds the supply. What a 
business there would be if the pilots 
only had the money! 

* * a 

Ss Mark Malloy, “the crew of an 

airliner consists of the pilot, co- 
pilot and cow-pilot,” By the latter, we 
assume, he is speaking of the steward- 


ess. 
* * * 





Member Aeronautical 
Chamber of Commerce 


Monvufacturer of Progres- 
sive Aircraft Finishes 


HIS issue con- 
tains eight 








more pages than 


SAFETY IN THE AIR AND ON THE GROUND) o% Previous issue 


REQUIRES MAXIMUM VISIBILITY OF 
THE PLANE AT ALL TIMES 


hence we are print- 
ing just that many 
more stories and 
pictures than in 


onty ORANGE, YELLOWS ano REDS) rrcviscs issues. tn 


WILL GIVE THIS TO YOU 


our next issue will 
be the full page 





BERRY BROTHERS 


ENAMELS ® 
WALKERVILLE, ONTARIO 


PAINTS + VARNISHES 2 
DETROIT, MICHIGAN 





photograph. We 
are getting bigger 

Lacauers|2nd better right 
along. 
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MONG the various questions re- 
ceived by the Q. & A. department, 
this month, was a poser. This stuck 
our advisory committee, so we’re pass- 
ing it on to you. “What prevents a 
pilot from jumping when he knows that 
the ship is going to crash?” Search 
me, I can’t tell you. 
* * * 
HERE regular air line schedules 
must be maintained, the problem 
of de-icing the wings becomes of im- 
portance. In this issue, we have an 
illuminative article on this subject that 
tells of the experiments being conducted 
and how they are conducted, in arriv- 
ing at a solution of the de-icing 
problem. 
” * * 
E have started two new depart- 
ments in this issue which we be- 
lieve will be welcomed by our readers. 
First, we have a special department in 
which we publish abstracts from the 
interesting letters received from our 
readers. Formerly, these letters were 
incorporated as a part of the Airy 
Chat, but they became so numerous 
that it became necessary to give them 
a special corner in the magazine in or- 
der to do them justice. 

Second, we are starting our new note- 
book pages which will prove a handy 
reference for our studious readers. All 
sorts of subjects perteining to aviation 
will be included in this new series so 
that you will have a veritable encyclo- 
pedia of useful facts at your command. 
Hope you will like them. 

* ~ * 
Wee pulled in some more “Din- 
kys,” which is short for Dinkle- 
spiels. They are hot stuff. First to 
offer himself for inspection, is A. A. 
Askew, Jr., Box 72, Barrytown, N. Y. 
Snob Pilot 
Tried Loop. 
Smash! Crash! 
Boop-a-Doop. 
7 ” * 


Schmidt hopped. 

Air—record. 

Motor flopped, 

Now Wreckered. 
e* es s 

“For years and year, I have nobly 
suppressed any tendency toward Din- 
klespiels,” says Joseph F. Morris, 
Selah, Washington, “but now you have 
got me started again. May the sin be 
on your head, for this is the prelimin- 
ary barrage. Standby for a strafing. 

Too close 
Power line. 
New angel 
Doing fine. 
*x *x ” 
Barnyard landing, 
Messy crash. 
Makes cow 
Cornbeef hash. 
* * - 

“Remember,” says he, “this is only 
the first of a long series of atrocities. 
I’ll bomb you regularly from now on.” 

*_ 2 © 


See you here next month.—J. B. R. 
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The JANUARY Issue W 
n- b 4 nfl 
a THE January issue of PopULAR AVIATION 
" will contain many new features in addition 
*g to the permanent features started in this 
‘ issue. 
There will be a dandy article by T-2003 
on the new method of blind landing adopted 
by the U. S. Army Air Corps. Glenn Angle 
will resume his most important article on 
aviation engines which is a college course 
within itself. 
And There Will Be a Full Page Picture of a 
Late U. S. Military Plane. 
For the casual reader, there will be an 
excellent World War story, and an article 
y dealing with a new activity or field of action 
a in aviation. We’ll not announ¢ée the title yet. 
; Then, we’ll have the technical description, 
4s with the three-view dimensioned drawing, 
e of the latest Boeing pursuit, P26A, which 
e€ will be featured on the cover. The P. A. 
\- notebook will have four new leaves of great 
importance. This issue will be of surpass- 
ing importance to everyone connected with 
or interested in aviation. And the best way 
to insure getting a copy of this issue is to 
fill out the coupon below and mail it today. 
ve ~ 
} POPULAR AVIATION 11-3 | 
| 608 S. Dearborn St., 
Chicago, III. | 
Please enter my subscription to POPULAR AVIA- | 
| TION for five months. Send me a bill for $1.00. | 
y | TIES: csstsnnoousonastecteoennisiessebiedbienesinenivnooninniiiennndinannnninneeiait 
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Engines 
(Continued from page 358) 











little or no supercharging effects. This 
results in marked improvements in gas 
distribution and in smoothness of en- 
gine operation. Thus, in the larger 
radial units, some form of rotary dis- 
tributor or supercharger has become 
universally employed and it is ex- 
pected that we will see similar con- 
structions among the smaller engines 
of this type just as soon as costs will 
permit. 


N?2 so many years ago, a question 
frequently debated was whether 
an aircraft engine should be cooled di- 
rectly by the air passing over its sur- 
faces, or through the medium of a li- 
quid which dissipates the heat of the 
engine to the air by means of a radia- 
tor. Despite the claims made by both 
sides in this controversy, the fact re- 
mains that both types of cooling have 
features and limitations clearly defined 
by experience and the choice rests in 
each individual case with their suita- 
bility for the type of engine and its 
power output. 

Air-cooling should be the choice 
wherever it doesn’t lower the overall 
efficiency, as for example through 
power losses due to ineffective cooling 
or too much drag. By ways of simple 
explanation, it seems about as appro- 





ALL YOU HAVE TO DO 
is read to the end of this advertisement, and you'll 
agree that your time is well spent. 





BOEING P12-F 

Authentic model of the Army’s latest ship in the 
P12 series, recognized as one of the fastest fighters 
in the world. Kit includes all ribs, bulkheads, etc., 
rinted on balsa, ready made balsa wheels, ready 

mt wire parts, semi-carved prop., insignias, two 
colors tissue, banana oil, cement, washers, rubber 
motor, sheet cell., balsa strips and sheets, and full 
size, detailed plans. 
ee ee ee en Oh We cc cccvccetenseuees $ .50 
BO” Becing PIZ-F Bib, Po Poccccccccccsccccccccce 1.00 


soa ae a 


MONOCOUPE 110 
Both pictures are unretouched and show the models 


as they really are—not merely as you would like 
them to be. Beginners and experienced builders alike 
will get a thrill building and flying these models 
THEY'RE REAL! 


OTHER FALCON MODELS 
(All ate snt pentpaté) 


24” Monocoupe 110. ‘ $1.00 
24” Sopwith Camel......... sceqes 1.00 
18” Lockheed Orion—special gift ier, cnatta 85 
1514” Howard's ‘‘Ike’’—special itt eee ee 
14” Monocoupe 110............ oaeeene -50 
Be” GE Ccnebivccccocccccvevcecagewonse 50 
Bt SE Ts otis ghee geseeese 50 
NOW RE ER, each kit mentioned in this ad 


MEMB 
has every article listed in the Boeing kit, and is 
guaranteed to be complete. If you are not satisfied, 
our money will be refunded promptly. 
‘ake this a ‘‘model’’ Christmas for you and your 
friends. 
FALCON MODEL AIRPLANE CO. 


0619 Division St. Portland, Oregon 
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priate to employ water-cooling for air- 
craft engines as it would to adopt air- 
cooling for marine engines. Of course, 
this is hardly a fair manner of present- 
ing the idea; nevertheless it serves to 
illustrate this particular point. Why 
shouldn’t use be made of the cooling 
medium that is most plentiful? 

For some time after the great world 
conflict, few air-cooled radial engines 
were available and the more highly re- 
fined water-cooled aircraft engines were 
naturally favored because they oper- 
ated more efficiently and were much 
more reliable. However, as solutions 
for the more serious problems in the 
air-cooled types were discovered, their 
use rapidly increased. Now, they' not 
only dominate the engine field, but the 
records show around 52 per cent of all 
aircraft models for all time belong in 
this category. 

In the writers opinion, all aircraft 
engines having outputs under three- 
hundred, or possibly four-hundred 
horsepower, should be air-cooled for 
reasons of efficiency and economy. In 
the power range up to six-hundred 
horsepower, the engines may be either 
air or liquid-cooled, with the balance 
of choice with air-cooling because of 
the favorable position enjoyed by the 
radial type. Both forms of cooling will 
be employed for engines ranging in the 
outputs from six-hundred to eight- 
hundred horsepower, and while the air- 
cooled radial seems to command the 
most attention in this power class at 
present, it is expected that liquid-cool- 
ing may soon gain considerable popu- 
larity. 

Liquid cooling will be the logical 
choice for most types of engines de- 
livering more than eight-hundred horse- 
power, because the advantages in cool- 
ing directly by air have practically van- 
ished in this higher range of outputs. 
We shall undoubtedly see experiments 
with large air-cooled engines in the 
future, but no matter how successful 
the results, it is still believed they will 
never look well in comparison with an 
equally well designed liquid-cooled en- 
gine of the same horsepower. 

It is unnecessary to enter into an 
exposition of the advantages of air- 
cooling just to explain the reasons for 
the opinions expressed. The suitability 
of this method of cooling for certain 
types of engines, in the range of power 
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Models Ready Buillt 


We are first to offer solid scale models of the famous Sevole- 
Marchetti. Completely assembled, incleding wire riggings, mov- 
able controls glossy finished in silver and k, ete. Be the first 
to get a model. These models make excellent souvenirs, redio 


ornaments, or display purposes 
6” Models, $1.00*, P. P.; 10” Model, $2.00, P. P.; 
14” Model, $3.00, P. P.; also 8” Curtiss A-8 Attack. 
50, P. P.: 7” Gurtiss Hawk P-6E, $1. 58, P. P. 
*Do not include movable controls. Price list, 5c 
MOUNTAINEER MODELING CO. 
370 High Street Morgantown, W. Va. 
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outputs to which we have just referred, 
should be readily understood from ob- 
servation or experience. Anyway, these 
features have been brought to the at- 
tention of almost everyone on numerous 
occasions during recent years by writ- 
ten or spoken words, to which very little 
or any importance could be added. 


Epitor’s Note. The next installment of 
Mr. Angle’s analysis of future progress in 
engine design will be resumed in our next 
issue. The present installment is intro- 
ductory. The concluding installment in the 
next issue will contain the conclusions ar- 
rived at by this internationally known and 
recognized aviation engine expert. 

END. 








Aero-Sportswomen 
(Continued from page 366) 








on October 7th, the opening day of the 


Air Races. 
~ ” * 


Fifty-one members of the “99” orwan- 
ization attended the annual meeting 
held at Santa Monica, California, dur- 
ing the National Air Races. Amelia 
Earhart, national president, presided. 


After other business had been taken 
care of, nominations were made for 
the new officers. A ballot was prepared 
and mailed to all members of the organ- 
ization. The returns of the election 
shows the headquarters will be securely 
settled in the West for the coming year, 
with: 

Margaret Cooper, Beverly Hills. 
Calif., President; Gladys O’Donnell, 
Long Beach, Calif., Vice-President; 
Lauretta Schimmoler, Glendale, Calif., 


Sec’y-Treas. 
+ * > 


The Aero-Sportswomen is becoming 
internationally minded, we have had 
several interesting letters from Fay 
Gillis in Moscow, (We cabled her to 
interview Ann Lindbergh recently, but 
unfortunately Fay was in Tashkent at 
the time) and now Sig. Emma Encinas, 
Mexico’s only woman flyer who edits a 
similar page in Anahuac, an aviation 
magazine published in Mexico City, 
has offered to tell us something of fly- 
ing under the Southern Cross. And 
when Amy Johnson completed her Bag- 
dag flight, we hope to have a story of 
her experiences, trans-Atlantic and 


otherwise. 
eS «+ © 


The editor of this column had the 
pleasure recently, of giving a talk about 
“Women in Aviation” before the Busi- 
ness and Professional Women’s club of 
Evanston, Illinois. We were highly 
amused to find the account in the news- 
papers the next day calling us the edi- 
tor of “The Arrow Sportswomen.” Per- 
haps we should change our name, for if 
this N.R.A. business fails to go over 
we might as well take up archery! 

END. 
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right on the Plan where indicated, place the balsa in the 
jigs and cement together. When dry, just lift the 
finished part off the jig! It’s the easiest thing you ever 
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saw; every stick in perfect alignment. Kits contain all —e 
materials and parts for each model; printed balsa Curtiss Sparrow Hawk Sopwith Camel POSTPAID 
sheets, balsa strips, colored Jap tissue, hardwood (West of Denver, 
wheels, semi-finished balsa propeller, cement, full-size Monocoupe Fokker Tri-Plane =. 10c extra for 
Plan with Instructions and the Patented “Tru-Bild” : ; ssh Fich age.) Please do not 
forming jigs. Boeing Fighter Polish Fighter send stamps. 
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See how easily and quickly you Models, proclaimed by thousands of builders to be the 
can build better models! best flyers and most perfect kits. Very easy to con- 
IDEAL AEROPLANE & SUPPLY COMPANY Inc. struct and kits are complete in every detail. The big- 
22-26 West 19th Street, New York ‘ gest Model Airplane value possible to offer. Pick your 
Canadian Branch: 3007 St. Antoine Street. Montreal, Canada choice of any two kits and send your order now. 
Ra SE OR i LT 


XUM 








408 





The Akron 


(Continued from page 362) 











out of a squall—or to edge out of it, if 
one has been unwisely caught in one? 
Foreign experts are ready to say “yes” 
to both these questions, even though the 
answer to the second involves confes 
sion of a partial failure. They have 
had many years’ experience, many 
ships, and few serious failures— 
and that was a long time ago, before 
they had acquired airmanship. 

One can visualize their watching for 
the squalls day and night—for these 
may come most unexpectedly—and how 
they have fought in the squalls, for : 
balance, for a side-slip, full speed ahead 
for a lift on the tail—or the reverse, 
or full speed astern for the same pur- 
pose. It takes a cool head for all this, 
and more than that: a great deal of 
knowledge and experience. It is the 
sum of all this that makes for airman- 
ship. 

However, it is not fair to place the 
entire task in the hands of the navi- 
gators, for surely the designer and the 
builder must place in his hands a trust- 
worthy machine in order to insure good 
results always. Suppose the Akron had 
been better built, better designed—all 
intelligent and honest work, entirely 
beyond suspicion, like Caesar’s wife 
She might then have drifted to, or near 
to the water’s surface, where the force 
of the squall would have had to dissi- 
pate, and from there have risen again 
in glory. 

Did the squall break the frame; did 
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the broken frame puncture the bags 
and deflate them? If so, she could not 
have risen again. One may say that 
airship construction in the U. S. has 
been so spasmodic and erratic that 
there has been no chance to develop 
airmanship; so much less reason for 
the designers and builders to place all 
the burden on the navigators and to 
assume none themselves. It has been 
spasmodic because the designs have not 
inspired confidence. 

There is a great deal yet to be done 
by the builders of airships as an aid 
to airmanship. Their method of design 
being still semi-rational only, they 
should check up on the stresses during 
flights, and by this aid make the frames 
more trustworthy. They should check 
the transverse frames specially for 
stresses induced by the longitudinals, 
for on this point the theory is weak and 
has not been checked. They should re- 
vise the methods of suspension so as to 
provide for safety under severe and un- 
controllable pitch, and this regardless 
of bending in this position for normal 
flight. 

They might also learn from the 
blimps, that there is greater safety in 
less rigidity, that the very fact of their 
limpness makes it easier for the squall 
to shove the ship aside without doing 
it injury. The frames in other words 
should be made more resilient, and this 
applies specially to the transverse 
frames which are dangerously rigid and 
therefore doubly lacking in strength. 

Now let us look at airship design 
fanaticism: we copied the Shenan- 
doah from foreign designs, 2,148,000 
cu. ft.—it came down because we 
lacked airmanship and experience—we 
then built the Akron, 6,500,000 cu. ft., 
and this before we had developed the 
airmanship needed for successful man- 
agement. The two were only a few 
years apart. 

Not only did we thus decline the 
chance to acquire airmanship, we also 
refused to build, to observe, to check 
up on errors, to ‘earn and to build bet- 
ter, which is the usual way of engineer- 


ing and progress. In one step, we 
trebled size without learning the les- 
sons from intermediate stéps. What 
contemptible sportsmanship then for 


the builders to blame the dead navi- 
gators! 


END. 
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Altitude Flying 
(Continued from page 360) 











severity of desert nights should follow 
immediately on blistering days; and 
some wonderment is occasionally ex- 
pressed by those who see high altitude 
pilots going aloft of a summer’s day, 
clad in the apparel which they wear. 
But when these men reach the altitudes 
of from four to five miles, they have 
vital need for every ounce of clothing 
they have donned. The same is true 
of the oxygen they carry. Thorough 
preparedness becomes a second nature 
to the men engaged in this crucially 
hazardous profession. 

Circling, soaring, dipping or advanc- 
ing in level and rigid flight, the mili- 
tary airplanes may be seen above 
March Field. Bombing and pursuit 
planes, singly, or in regular war for- 
mation. Climbing cloudward, or drop- 
ping to lower spaces, practicing the 
maneuvers they would employ in actual 
conflict. It is an impressive sight. Each 
plane obeys the guiding hand of its 
pilot as perfectly as a sailing yacht re- 
sponds to its skipper at the wheel of 
the craft. 

Into the upper regions of air where 
the atmosphere grows thin and icy, 
these broad wings penetrate, far over 
the clouds that float below. They wheel 
and poise, swerve, ascend, and some- 
times, for a brief space, seem to hover 
in one place, as the little prairie hawk 
poises stationary, for a short time, 
above the treeless plain. But for the 
very greater part the planes are in 
motion. 

It is in this manner that they will 
fly in actual warfare while watching, 
scouting and protecting their heavier 
and slower convoy which will neces- 
sarily fly below them. 

Yet always there is the stamp of im- 
mense energy and unlimited reserve 
power about these aerial craft. Dumb, 
menacing, pitiless they seem sodden and 
lifeless enough in their hangars, their 
huge pinions out-stretched like the 
wings of enormous dragon-flies. But 
as they roll forward to swing into their 
undisputed mastery of the air, they 
seem curiously endowed with almost a 
latent sense of sovereignty. 

Inevitably their presence on high 
suggests a vision of conflict. Before 
they rise, this is emphasized in some 
of them by their sinister insignias. 
They are as nearly allied to indications 
of war, as a battery of shining can- 
non. Day in and day out, the sky 
above March Field is winnowed by the 
wings of the great planes, sailing over 
the surrounding country, and going 
through their maneuvers. And at 
times, owing to the altitude they reach, 
they are lost to sight, so far have they 
pierced to the distant heights beyond 
which stretch the unknown realms of 
mystery. 

END. 
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Air Races 
(Continued from page 366) 











Now, undoubtedly, their actual ex- 
periences at the races reduced the de- 
sire for ownership in a four-to-one 
ratio. On the day before the races and 
on the way to the airport, 72 persons 
confessed a hankering for a plane of 
their own, but after the races started, 
only 18 hardy souls retained any desire 
to own a ship for pleasure purposes. 
Most of the 18 who still desired a plane 
had the money making angle, men and 
*women who believed that they were cut 
out for race pilots, or who were pos- 
sessed of a dare-devil spirit. 

Laying aside the subject of the vital 
statistics, we will present abstracts 
from some of the letters received from 
our readers which will shed more light 
on the subject. In number, the letters 
were about 50-50, for and against rac- 
ing. 


* * &* 
C. BOYD, airport manager, got 

* quite irritated w.th Mr. Brown’s 
article. He as much as says so in his 


letter. 
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Chose LINCOLN 
and Be Sure of Succeeding! 


Aviation pays rich dividends to properly 
trained pilots and mechanic The reproduced 
news story to the right, recently published in 
the Kansas City Star, gives you a true indica- 
tion of the rich reward for those who are 
properly trained and capable. 

You can be a big salaried pilot or mechanic. 
LINCOLN assures you proper training by 
who know how to equip you for the best jobs 
have trained other Lincoln graduate 


Later I was fortunate in securing a position 
livering their newspapers to Minneapolis by air 
the high class training received in your school 
aviation holds a wonderful future to the young 
training such as he can get in your school.” 


Government Approved School, internationally known. 
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Government 


who write like this: 


“I immediately secured a position with the Council Bluffs, lowa, Airways. 
i with 


POPULAR AVIATION 


Say, what ocean did that fellow 
Brown cross? After he has been in 
American aviation for at least ten days 
he will understand that racing is all 
there is to aviation. When racing quits, 
aviation quits and POPULAR AVIATION 
will quit along When you 
birds learn to feather your own nest, 


with us. 


you'll lay off the air races. 

Oh, very well. But I notice that the 
commercial transport lines are prosper- 
ing without running races in connec- 
tion with their business, and that they 
probably make more money in one day 
than all of the race pilots make in a 
year. And then, we are adverse to air 
races for the reason, that by so doing, 
we will be feathering our nest with 
increased aviation interest and in- 
creased business. 

* * * 
No on the other hand, Mr. Brown 
1 is commended by Lester N. 
Nichols, Asheville, N. C., whq has no 
uncertain views upon the subject. 

The necessity for increasing the 
speed of airplanes each year at the air 
races has gradually led to freakish de- 
signs which have no practical use. In 
a practical air-cruiser for either pri- 
commercial there should 
be room for something beside the en- 
gine and the fuel tanks—let us say for 


ate or use 


the comfortable accommodation of one 


or more passengers. 

Just look at a typical racing plane, 
preferably at one of Benny Howard's 
speed models, which are my private 
peeve. There is so little room that it 
necessary to use a shoehorn 

pilot into his cockpit, the 
landing speed is terrifically high and 
the whole affair is as flimsy as a paste- 
I, for one, most certainly 
call this abomination am addi- 
tion nor a worthy development. 
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This, according to our ideas, tells the 
story in a nutshell. The development 
of a pure speed machine is one thing. 
The development of a machine to serve 
a useful purpose is another. 

* * * 
OW comes another race fan, Karl 
T. Tuttle, who seizes an opportun- 
ity for backing up the races and their 
supposed benefits to aviation. 

I was surprised and disgusted to find 
that a magazine like POPULAR AVIATION, 
supposed to have the interest of avia- 
tion at heart, should publish a story 
like the “Air Race Racket.” 

To my mind, the races are a wonder- 
ful publicity feature that spreads the 
glad news of the airplane and its 
achievements. Practically nobody 
would have any interest in aviation at 
all if it were not for the air meets. A 
few race pilots are killed now and 
then, to be sure, but so are pioneers in 
any other field of enterprise, the auto 
races not excepted. 

Yes, it is publicity all right but not 
the proper sort of publicity. If we 
have become so callous and reckless 
with human life that the killing of sev- 
eral young men and women is of no 
consequence, perhaps you may be right. 
But, we cannot accept the idea of these 
pilots being pioneers. They are not 
pioneers nor have they any place in 
the development angle of aviation. 

+ + * 
L KOEHLER, Denver, Colo., writes 
in and laments Mr. Brown’s arti- 
cle. He thinks that air races are an 
essential part of modern life and should 
therefore be continued. 

We have auto races that stimulate 
interest in automobiles, horse-races 
that have assisted in the breeding and 
development of horses, motor-boat races 
that assist the boat building industry, 
and so on. 

Therefore, it seems logical to me that 
the airplane industry should promote 
air-races for their own good just like 
other industries, and this is effective 
in giving us an air-minded public who 
are boosters for aeronautics and the 
airplane. If a race pilot is killed, then 
that is his own fault for he fully under- 
stood the hazards of the game before 
he started in. The number of deaths is 
inconsequential. 

Still we do not believe that racing 
has advanced the development of prac- 
tical boats, automobiles or even horses 
The race-horse is just one more exam- 
ple of a freak development that is of 
no use but in racing. It is better to de- 
velop the Clydesdale or Morgan strain 
than to produce skinny legged thor- 
oughbreds that can only perform on a 
track. 

Even though the air-races are the 
main attraction of aviation, they have 
brought pitifully small returns to the 
large air-meet operators during the 
past year. This is not because of the 
depression but to the fact that the 
novelty is worn off and that the races 
have nothing worth while to offer. 

END. 
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Practical Lessons 
(Continued from page 382) 








Wing Icing 


(Continued from page 372) 








more uniformly distributed. Thus, if 
the ,coefficient for a flat square disc is 
0.00152, then the coefficient for a flat 
circular dise will be about 0.00138. This 
is subject to the same size corrections. 

The total resistance presented by any 
object can be divided into two com- 
ponents. First, that part due to break- 
ing up the air-stream and forming ed- 
dies, and second, the resistance due to 
the friction of the air when rubbing 
over the surface. The latter has little 
to do with the normal flat plates dis- 
cussed so far, but it is apparent in solid 
bodies of considerable length along the 
air-stream. When the plates are in- 
clined to the air-stream, instead of be- 
ing at right-angles (normal) to it, the 
pressure is broken up into two com- 
ponents, which when used as wings, 
give the “lift” and “drag.” 

The same general formula applies to 
the solid bodies but ordinarily, it is 
more direct and simple to use the co- 
efficient (K) based upon miles-per-hour 
than the coefficient (C) based on feet 
per second for the reason that the 
speeds of airplanes are more commonly 
given in terms of miles-per-hour. The 
mile-per-hour unit (K), when multi- 
plied by a constant, will give the value 
of (C) in feet-per-second. 

The resistance of the solid bodies 
depends not only upon their form but 
also upon the position that -they occupy 
in respect to the air-stream. Thus, the 
resistance of a cone is greater with the 
pointed apex into the wind (Fig. 2) 
than with the flat base forward as in 
Fig. 3. The resistance is greater in 
the first place because the wedge-shaped 
end splits the air open wider than with 
the flat base forward and also for the 
reason that the pointed end fills the 
vacuous space better when the flat base 
is forward. The resistance coefficient 
(K) for these solids is in terms of 
miles-per-hour. 

In Fig. 4 are tabulated a number of 
geometrical shapes with their corre- 
sponding coefficients of resistance. 
These figures are the result of actual 
tests of the sections made in a wind- 
tunnel and show a wide variation in the 
value of (K). 

Just as a brief introduction to the 
subject, more of which will be explained 
later, a streamline body is a body of 
low resistance that passes through the 
air so that it causes the least possible 
disturbance in the way of eddies and 
turbulence. Their general form is in- 
dicated by (K) in Fig. 6 where the air 
is shown slipping smoothly over the 
body. As might be expected, the resist- 
ance coefficient is remarkably low. Much 
depends upon the proportions of such 
bodies in respect to the length-thick- 
ness ratio. 





means of four spray nozzles. This 
breaks the water up into tiny particles. 
The size of the drops are regulated by 
various combinations of air and water 
pressures in the nozzles. 

Able thus to play Old Man Weath- 
er’s game by making ice in any form 
desired and in every way that it is 
made by Nature, it was decided to test 
out the coatings. 

Two kinds of compounds were used: 
One was the insoluble compounds, such 
as light and heavy mineral oil, grease 
paraffin and wax. The other kind was 
glycerine and molasses mixed with cal- 
cium chloride, hardened sugar solution, 
and a hardened glucose solution. These 
were brushed on the wings and wires 
and then various kinds of weather were 
turned on from the wind tunnel’s re- 
frigerator. 

In the first tests it was found that 
oils, greases, and waxes showed no ten- 
dency towards prevention or even hind- 
rance of the formation of ice. Many 
airmen had supposed that the drops 
of icy water would not stick to the oiled 
surfaces, but it was found that the 
water would freeze just the same no 
matter whether it was to grease or to 
the wings themselves free of oil. This 
eliminated the insoluble compounds. 

The soluble compounds acted differ- 
ently however. While they did not 
wholly prevent the formation of ice 
they did discourage the ice from stick- 
ing. The sugar solution kept the ice 
from blowing back. But the sugar solu- 
tion was so thick—about like taffy 
candy—that it proved hard to handle 
and would be difficult to use. Glucose 
too had its disadvantages. But glu- 
cose, used at the suggestion of the en- 
gineers of the Bureau of Standards 
seemed to be a step in the right direc- 
tion, since the ice was plainly discour- 
aged from forming outward and so 
making flying difficult. 

Glucose suggested corn syrup and 
this was used. It was found that un- 
der the cold wind carrying both fog and 
snow and a spray of water the corn 
syrup kept the ice from hardening and 
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went the farthest toward preventing ice 
from sticking to the wings, wires, and 
struts. 

The aviation engineers have conclud- 
ed after a long series of tests using 
almost everything that could be sug- 
gested from soap and greases to sugar 
syrups that there is nothing that can 
be applied that will absolutely prevent 
the ice from forming if the weather is 
bad enough and long continued. Heavy 
greases, oils, waxes and paints did not 
stop the ice at all. 

It was found, however, that hard 
soluble compounds such as glucose, and 
corn syrup which hold their shape and 
adhere strongly to the surface of the 
wings tended to keep the ice from form- 
ing if the temperatures did not go too 
low. 

Thus it may be possible that the avi- 
ator having to fly in the winter time 
when the weather is unstable, will find 
it necessary to see that his machine is 
streaked with corn syrup. He will wish 
to see it serviced by a good application 
of syrup along the edges to keep the 
ice away. 

Almost any hygroscopic material will 
assist to some extent since such bodies 
lower the freezing point. Examples 
are: glycerine, pectin, invert sugar, 
etc. But, whether they work or not, 
they are messy and not pleasant to use. 

This study of weather is a notable one 
and will one day lead to the obtaining 
of the perfect flying plane able to come 
and go regardless of the whims of the 
gods of the upper air. 

END. 








**BOY’’ What A Kit For Christmas 
“A New Idea in Kit Design”’ 


Now Boeing P-12 E 


This big 24” flying 
scale model is a per- 
fect replica in every 
detail. The big kit 
contains all neces- 
sary parts, all wood 
parts marked and 

. grouped, Celluloid 
Motor. Celluloid wheels, shaped propeller, stamped ribs, 
shaped nose all wire parts formed, colored tissue, 
glue and dope, with full size drawings The biggest kit 
value in history. OEALERS write for dis- 


Only $ $2.00 Postpaid counts on kits and supplies 








oo . 
t 
vs tm. es kit, 
or send 10c 
in coin. 
“RED BIRD 


MODEL AIRPLANE CO. 
1918 Emmet St Omaha, Nebr. 



























of ship 634”; 
Dealers and Clubs: red; elevat 


Write for Special 
Discounts on _ this 
New Madison Crea- 
tion. 


MAD!SON 
13434 LIVINGSTON S 








ce aaa 


Now Madison Offers for the first 


time a New Model Creation 


ulld this realistic scale model of the world’s 
oldest and most famous lighter-than-air craft,—one 
of the most beautiful miniature models ever de- 
Simple enough for anyone to build. The 
—_ model is extremely desirable for 


Kit includes all parts to complete the ship and 
mast, with full size plan and instructions. th 
height of mast 3”; 
elevators and rudder; 

Send now for one or more of these kits. 
for gifts for young and old. 


MODEL AIRPLANES Inc. 





Lifelike Replica of the 


LOS ANGELES 


with MOORING MAST 





KIT COMPLETE 


25° 


POSTPAID 


decora- 


(Leng 

colors: black and 
red, white and black.) 
Great 


OOKLYN, N. ¥ 
























412 
Winslow 
(Continued from page 364) 
ture. Douglas had got away first and 


Alan twisted up into the blanketing 
fog forty-five seconds behind him. He 
went up in a stiff left-hand spiral in 
order to save time. We stood on the 
ground, hearts pounding, listening to 
the ominous drone of the four engines 
and the shrieking whine of wires and 
struts. Our glances met and mutely 
asked the terrifying question: ‘Which 
planes will come down first, Nieuports 
or Boche?’ 

“We waited. Minutes hung heavy 
upon us, like hours dragging into a day. 

“Winslow and Campbell had to re- 
tell many times what occurred up in 
that murk. Doug saw a slim grey 
Pfalz D-3 about five hundred feet up 
and Campbell went to work on the flyer 
of the Maltese Cross, who by the way 
was a Pole who had flown for the Im- 
perial German Air Forces for two 
years. He knew his stuff and half rolled 
away from Doug’s flashing Vickers. 

“Winslow had not made a half turn 
when, at about two hundred and fifty 
meters, he caught sight of an Alba- 
tross-5 Scout directly above and ahead 
of him. The two planes were not over 
one hundred yards apart when both 
pilots saw one another. The Hun had 
the advantage of height and came in 
a bee-line for Alan. Winslow pressed 
his gun trips and sent a scorching burst 
of lead through the mist. The Albatross 
pilot was experienced. He slipped into 
a left-hand reversement and came down 
with Spandaus blazing. 

“The young American used his head 
and cleverly avoided the enemy fire by 
climbing in a right-hand spiral. He 








| AVIATOR ee RING AND BRACELET 









ou 


Se esi Rant 





Law ao” 







Postpaid—Name and otties engraved free for the 
aviator or his sweetheart—order now 
RING $1.00 BRACELET 50c 
Beautiful White Metal—NOT Cheap or Flashy 
Send size or piece of string ec measurement 
A. ROEMPKE Co. 
1318 Ave. H. 





Galveston, Texas 


COLUMBIA TECH 
NOW OFFERS ITS RESIDENT COURSES 


FOR HOME-STUDY 
No Educational Requirements to Enroll. 
Recognized for 23 Years. 

Revipment and Texts Furnished without Charge. 
Courses Completed in One Year or Less 
Free Employment Service—Also Local Classes. 

COLUMBIA TECHNICAL SCHOOLS 
(All Branches of Engineering & t aoretting) 
Box PA1233 1319 F St. N. W. Wash., D. C. 
Without cost or obligation please send me in- 
formation on course checked below: 
{.] Airplane Design [J Aircraft Drafting 
{|} Aerodynamics : Airplane Mechanic 











{_} Stress Analysis Aircraft Engines 
(.) Diesel Engines Aviation Ground Course 
(D Aerial Navigation Aircraft Blueprint Reading 


Address 


Occupation 
This School Does Not Employ Salesmen or Representatives 


4 


POPULAR AVIATION 


slipped off and came down directly be- 
hind and on the German’s tail. Alan 
cut loose another long burst of between 
twenty and thirty rounds, which we 
could hear from the ground below. The 
Nieuport had greater speed than the 
Albatross and responded to the controls 
with the speed of lightning—but Alan 
had met a seasoned war-grilled adver- 
sary which equalized his machine’s su- 
periority. 

“Suddenly a_ half-hysterical shout 
went up from the men on the ground. 
An Albatross came out of the low over- 
hanging fog in a nose-dive. The pilot 
worked the controls skillfully and man- 
aged to get out of the crash alive. Al- 
most behind the Albatross came the 
Pfalz engulfed in flames. Campbell 
came down to a wash-out landing but 
was unhurt. We didn’t know who had 
shot down which, and, the truth is, we 
were so overjoyed that our lads had 
shot down both planes right on our field 
we didn’t think much about who got 
the first victory then. 

“Alan and Doug shook hands, congrat- 
ulating one another, and there was a 
lot of back slapping. We were all like 
a bunch of school kids who had just 
learned the school house had burned 
down. We soon learned Winslow had 
won the first victory. His was the 
great honor of being the first American 
member of an all-American squadron 
to shoot down an enemy plane. 


\ E ALL rushed over to the wrecked 

planes. Doug’s victim had been 
thrown clear of the burning wreckage 
and was badly injured. Townspeople 
had come running out and surrounded 
the planes and there were a lot of 
French and American soldiers around 
Winslow’s vanquished adversary. He 
was a poorly outfitted, scrawny Ger- 
man, a little man dressed in the rot- 
tenest uniform I ever saw. 

“The man, who was now out of the 
show for good and facing ditch digging 
for the duration of the war as a pri- 
soner, refused to, believe the French 
soldiers when they told him an Ameri- 
can pilot had shot him down. He didn’t 
believe America had a squadron at the 
front, for which you can’t blame him 
as it was our first day—our first three 
hours at the front, to be exact. We 
got some valuable information from the 
German, who, after a couple of Ameri- 
can cigarettes which I gave him, seemed 
relieved the war was over for him. 

“We each took a souvenir from the 
German planes, which were the first 
of 94’s unequalled total of 69 victories. 
So did the spectators. Soon the planes 
were stripped bare to their framework. 
Later we were informed that General 
Gerard, Commanding Officer of the 
Sixth French Army, cited our heroes. 
They were awarded the Croix de 
Guerre, with bronze star. Our own 
Staff sent its congratulations, but 
neither Winslow or Campbell won a 
medal for that brilliant exploit from 
our government.” 


December, 1933 


R. RICKENBACKER paused for 

a moment, then continued: “July 
31st, 1918, was a fatal day for the Hat- 
in-the-Ring Squadron. We lost Mc- 
Arthur and four of his flight. Our 
greatest loss that fatal day was Alan 
Winslow, the smiling boy from Chica- 
go. We had moved up to the Chateau 
Thierry salient and did our share in 
blocking the German’s last desperate 
push to capture Paris. The Boche had 
failed and were retreating. Opposing 
us were the celebrated Richthofen’s 
Jagdstaffels—pilots with anywhere 
from twenty to forty victories, and 
Richthofen with many more, opposed 
our men, most of whom were not yet 
Aces. Winslow went down trying to 
get his third victory. 

“Late in the evening of July 31st, 
Winslow was seen by a member of his 
flight locked in deadly combat with a 
Fokker. The two machines lost alti- 
tude during the struggle and the dusky 
ground swallowed both of them from 
view. That night we stood under the 
stars popping up Very lights in the 
clear sky. We hoped Alan would be 
guided back to the field. 

“A month later one of my men met, 
in London, Alan’s brother, Paul Wins- 
low, a member of Great Britain’s most 
famous squadron Number 56. Paul 
Winslow announced simply that Alan 
‘went west.’ However, upon returning 
to his squadron a letter from Alan 
awaited him. Alan wrote from a Ger- 
man hospital, stating that he had be- 
come separated from his flight and had 
been wounded in combat with the 
Fokker. 

“A bullet had slashed into his left 
elbow and he became unconscious from 
pain and loss of blood and crashed. 
Fortunately, with the exception of a 
few minor bruises, he was unhurt oth- 
erwise. At a German hospital his arm 
was amputated. Though there may 
have been gangrene in his arm when 
he reached the base hospital, he main- 
tained amputation was unnecessary be- 
cause proper medical attention was 
available immediately after his crack- 
up. 

“Alan went through the hospitals 
and the prison camps. He never got 
over it. When he was released after 
the war, he came home through Russia. 
But when we saw him again, we did 
not see the Alan we had known so 
happily. His arm was gone, but it was 
the three months of wartime flying that 
had really changed this beloved char- 
acter of the Officers’ Mess into a man 
we scarcely recognized.” 

America’s first ranking Ace con- 
cluded philosophically: “The sorrows, 
the surprises, the joys of war flying— 
they are legion! Winslow enjoyed a 
few joys and fame. But he had a fight 
on his hands from the day he went to 
war. Everything was stacked against 
him. I wonder why he—one of the 
finest men I ever knew—didn’t have 
his chance.” 

END. 
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Q&A 


(Continued from page 372) 











tion of balance corresponded to normal 
diving conditions which was usually 
quite unstable. 

If, when in a steep dive, any attempt 
was made to increase the steepness of 
the dive, the plane became unstable and 
turned over on its back. This latter 
condition was called “Catastrophic in- 
stability.” 

+ * * 

QUESTION :—William Walters, Port- 
land, Me. Is there any simple way of 
determining the direction of a low pres- 
sure area or “cyclone?” 

Answer:—T,{ACE the wind. The 

low pressure area or 
cyclone will then be at your right. 


* * 7 


QUESTION:—Sam Klegal, Birming- 
ham, Ala. If the tips of a propeller 
are cut off, is the efficiency much re- 
duced? For example, would it be per- 
missible to cut off 4-inches from the 
tips of a 9-foot propeller? 

Answer :— ESTS have shown that 

cutting a small amount 
off the tips of a propeller reduces the 
efficiency only very slightly. For ex- 
ample, cutting a 10-foot propeller down 
to 9-feet only reduced the efficiency by 
less than 6 per cent. 


* * * 


QUESTION :—S. T. Adams, Brookline, 
Mass. Does the centrifugal force tend- 
ing to burst a rotating part increase 
very rapidly with an increase in the 
speed? 

Answer :— ENTRIFUGAL force 

increases as the 
“square” of the speed. Doubling the 
speed increases the force four times. 
Therefore, care should be taken in 
speed variations to avoid the danger 
of bursting the part. 


* * * 


QUESTION :—Thos. H. Battle, Phil- 
adelphia, Pa. If the total resistance of 
a plune is known, is it possible to cal- 
culate the horsepower? 

Answer: —M" LTIPLY the drag 

pounds by the 
velocity in miles per hour and then 
divide this product by 375. This will 
give the power actually required for 
propulsion in horizontal flight. The 
engine power is then obtained by divic- 
ing the result by the propeller efficiency, 
a safe figure being 0.70. To this hori- 
zontal flight power must be added suffi- 
cient power for climbing. 

This, the h.p. for horizontal flight is 
now subtracted from the total avail- 
able engine power to obtain the value 
of the horsepower reserve for climbing. 
Multiplying the reserve h. p. by 33,000 
and dividing by the weight of the plane 
will give the climb. 

END. 
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Levitation 
(Continued from page 370) 











opinions up to the time that you wrote 
the article on Levitation. I am sorry 
that I cannot agree with this story also. 

This is the way I look at the matter. 
To lift a weight we must cause a con- 
tinual acceleration of aw body and this 
would mean that we must continually 
accelerate and accelerate until we 
reached an infinite acceleration! This 
primary fact, of course, would put the 
idea of Levitation out of the running. 

Tut, tut, Mr. Taylor. If we finally 
arrived at an infinite acceleration we 
would thereby produce an infinite force 
—something that we would not desire 
even though it were possible. We re- 
quire, on the other hand, a continual 
lifting force produced by a constant 
acceleration such as would be created 
by a constant acceleration of a series 
of bodies or by the uniform accelera- 
tion known as centrifugal force. 

You will no doubt agree that a con- 
stant force is generated by swinging a 
weight in a circle at a constant speed, 
and at no time does this approach an 
infinite acceleration. 

* * * 
ICKING up the letter of Arthur 
Cumberland, Troy, N. Y., we find 
that the writer has given quite a bit 
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of thought to the subject and has de- 
vised an arrangement roughly repre- 
sented by Fig. 4. This is a centrifugal 
force device that deserves a tryout. 

Glad to see that you are so progres- 
sive and that you are not afraid to ex- 
press your opinion, though I’ll bet that 
you got a lot of hot letters from the 
stand-patters and other fat-heads who 
can’t see how anything can work unless 
it is being sold on the market. 

Now, I have thought out a scheme 
(not tried) which is based upon differ- 
ential centrifugal forces. I’m so hot on 
this idea that I’m going to try it out. 
In my sketch (see Fig. 4), I have a 
track arranged with the large radius 
curve at the bottom and the short 
radius at the top. The arcs are con- 
nected by straight tangents. 

Now, pulling out the old handbook, 
we find that the centrifugal force is 
expressed by C=WV?2/gr. There’s not 
much that we can do with the weight 
(W) nor the velocity (V), nor yet the 
gravity (g), but we can vary the ra- 
dius (r) as shown in the sketch. This 
formula shows us that decreasing the 
radius increases the centrifugal force, 
so I have made the top radius (r1) 
about one-third the bottom radius (r2). 

As a result, the upward force (F1) 
tending to cause lift, will be three times 
as great as the downward force (F2). 
Further, the energy absorbed by going 
around the short sharp curve should 
slow the weights down so that the 
velocity is reduced at the bottom with 
a further decrease in the downward 
component. 

This looks pretty good—pretty good. 
It might work, too, unless some unfor- 
seen contingency arises that would can- 
cel out the lifting force. I’ll be sitting 
on a hot seat until I get word from 
you as to how this experiment turned 


out. 
. & £ 


AMES L. KUEGEL, Duluth, Minn., 
gets hot under the collar when he 
even thinks of an obscure person like 
myself daring to ,suggest something 
new. As he only calls me names, with- 
out bringing any lucid or logical argu- 
ment against the proposed idea, I can’t 
make much of a reply. 
Criminy Cripes! Four good pages of 
P. A. wasted on a lot of half-cooked 
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baloney that even a high-school kid 
would laugh at. When an improvement 
on the present successful airplane is 
invented, it will be by a real guy and 
not some hooey editor. Go and lay 
down in your corner. 

For a long time, P. A. has been giv- 
‘ng us good dope on aviation and about 
real airplanes that fly—not a lot of 
pipe dreams. And then this bunch of 
junk has to be run in, to spoil it all. 

Well, well, I didn’t think that it was 
as bad as all this. I received several 
letters of this same general nature, 
though this is by far the most abusive 
of them all. It is the age old story 
of public resentment against new ideas. 

* ~ * 


ERE is a letter from George 

Strakos, New York, who claims 
that he has had successful results—so 
successful in fact that he has applied 
for a patent on his invention. 


In the August PoPULAR AVIATION, J 
saw a description of something on 
which I have been working for a long 
time. About four years ago I first got 
the idea which has been worked out. 
Because I have just entered my ap- 
plication for patent, I can not show 
how it works, but as soon as patent is 
granted I will tell you all about it. 


With a quarter horsepower motor I 
lifted 55 pounds in the air about ten 
feet above the floor. I have many wit- 
nesses to this. It is very easy to under- 
stand but dam hard to figure out, be- 
cause I am a fruit merchant and not 
an aviator or engineer. 

This is something, take it from me. 
If this idea is as successful as claimed, 
Mr. Strakos has the world in the palm 
of his hand. I hope that we will get 
the dope at an early date because there 
are about 100 skeptics standing in line 
to hear the news. 

x * * 


HEN comes another criticism, witti- 

cism or what have you.’ Mr. Albert 
Schnoor is really getting concerned 
about my health. 

I know an editor has a tough job and 
the job is a big strain on his nerves. 
Besides the weather was very hot all 
summer and you probably suffered with 
the heat. So, considering all these 
causes, I will forgive your article on 
Levitation. 

O.K., Mr. Schnoor. What you say 
is quite true and I’m going to get a 
test made to see if my I. Q. is still 
above 4.00. Thanks for your forebear- 
ance and forgiveness. 

END. 
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O Special Master Pilot 


(Open to holders of 
Transport Licenses) 








Age. 





Address. 








City 





State 
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AIRPLANES FOR SALE 








SZEKELEY 3-cyl., 45 h.p. Motor... $115 
Corbin Baby Ace, incomplete............+ ..$100 
Mono wings for OX5 fuselage.........s0 $ 75 
Good OX5 motor, complete Sa 





“6” in-line aircooled, 55 h.p. $ 49 
Storms Mono, less MOto®.......eseeveeeeereeeeseers $ 50 
Learn To Fly, $30. (Write for details) 
Allison Airplane Co. 
LAWRENCE KANSAS 


Two wa copes, two Pn crank shaft motor 
$65. 00. Sp 58” , x6” x14’, $1.25— 
16’ long SL. 30, | I~” A th “or “iy” xe” x 14” or 
16” long, each $2.50. Longerons, etc., 34” x 1”— 
ie” x1”, or 1” x1”, per ft. $0.04. Guardian Two 
Seater tapered low wing monoplane for Sykley or 
Ford engines, one set @ $3.50. Pietenpol Camper 
used, but good shape, $3.00. Airdale Race plane 
blue prints, low wing, wheel pants, 150 miles per 
hour, used Globe Aero, set $4.00. 

Kamm Aircraft Company, 819 Fifteenth $t., Oshkesh, Wis. 

















—CORBEN— 
~eacy. ACE” 
“JUNIOR - ACE - ORBEN? 
One and Two Place Sport ca gee 
Factor. <Bullt it ¥ on = ¥ : 
‘actory-Bu s or Com- 
plete Fly-Aw SPORT J PLANES 


Send Dime tor’ New Illus- 
trated Folder 
CORBEN SPORT PLANE CO. 
Dept. A Madison Airport Madison, Wis. 





Brother can you spare a dime? If 
you can, send it to me and I’ll send 
you my 1933 Low Priced Aviation 
Material Catalogue. 


Karl Ort 


702 W. Poplar St. York, Pa. 








Adverti in thi 
Sieusien. Thatees EK, >] E oe —_ eo 
$3.00 per inser- I more — no less. 
tion. 
Spruce, Lumber and Blue Prints INSTRUCTION 








For Complete Information on the 


FREE FLYING TRAINING 


given by the Army Air Gores 28 for our book- 
let “FLYING WITH THE MY.” Flying Cadets 
are paid a salary while saiad and get one vear 
of training with 250 hours solo flying. Booklet tells 
how to qualify and apply. Prepared by a Veteran 
of the Air Corps. Price 10c postpaid. 


Federal Equipment Co. 


Dept. 11 Deer Park, Ohio 








AVIATION 


WOULD-BE-AVIATORS wishing to become 
Apprentices at some Airline or Airport to 
work for their Mechanics License—Write, en- 
closing stamp for details, to— 


MECHANICS-UNIVERSAL AVIATION SERVICE 
Hotel Detroiter Dept B. Detroit, Mich. 











PROPELLERS 








Washington 

“Dear Mr. Lon 
Just to let you ; now that my Church Midwing 
fitted with your 35 h.p. Harlequin motor, took off 
in 100 feet on its first run Speed about 95 


m.p.h. Motor is a marvel 
Regards, 
"Nuff said. Name on request. Ready to fy, less 


H-D cylinders, $85. Send stamp 


Les Long Cornelius, Oreg. 


Better Performing Propellers Cheap 


NB 8 Genet, $22.00; British Gypsy, $22.00; Velie 
5, $18.00; LeBlond 5, $18.00; Szekely 45 h.p., $15.00; 
Szekely 30 h.p., $12.00; Continental A-40, $12.00; 
Heath B-4, $8.00; Aeronca E-113, 2 cylinder, $15.00; 
OX5, $20.00; OXX6, $22.00; Smaller propellers 
Lawrence, Anzani and model A Fords. $12.00; 
Model T, Durant, Star and Chevrolet, $10.00. Hen- 
dersons, $7.00; Harley 74, $5.00. All metal tipped, 
performance guaranteed. Circular 10c. 


Bennet Propeller Co., Morgantown, N. C. 








BUYING A SHIP? 


Write for our list and enclose stamp. 


» MIDWEST AIRCRAFT SALES CO. 


DEPT. P. 


Box 292 HANNIBAL, MO. 





MODEL AIRPLANES 








(Ready-Built) 
BUILT TO ORDER FLYING MODELS 
SPECIAL! Boeing (247) 23”............ $2.50 P.P. 
Stinson ‘Reliant’, 20” $2.00, 30”....$2.50 P.P 
Fairchild ‘22’ or +24’, 20”. .$2.00, 30”....$2.50 P.P 
Boeing P12 15 coe $1.08, 30”... $8.50 PP. 
Wiley Post’s a “15” $1.40, 30”....$2.50 P.P 
Spad or S. E. 5, 15” A 40, 30”... .$2.50 P.P 
Aeronca, 12”. 1.15, 24”....$2.00 P.P 
15” Baby R. O. G. Paper ‘oven coccs@ cae eee 


Building Service. Models Built to Order. Send 
stamp for price of model Pa want. 


HAROLD B. ELLIS { HAROLD $ LAKEWOOD, R.!. 








IMPROVED PROPELLERS 
ee quick service, order from this ad, cash with 
or 


er 
O.X. 5, 8 ft. hardwood, copper tipped 
LeBlond, 7 ft. hardwood, copper tipped. 
Szexley, 6 ft. hardwood, copper tipped. 
Other types, $3.98 and up. These propellers are 
the most efficient made, regardless of name, make 
or price Bristol-Cherub Type 40 h.p. motor— 
$98.00, including prop. Super Heath ship, 8 hrs., 
a steal at $198.00. Photos, information including 
leather nouns flying manual, 25c. 

HIBBS, FT. WORTH, TEXAS 








ALL MODELS 


Built to order. Cleveland’s a specialty. Send 
stamp for list. 

DEALERS: extra attention given models for 
display purposes. 


Frank T. Roberts 


P. O. Box 294 Jamesburg, N. J. 

















Curtiss-Wright Junior—Szekely 45 h.p.— 
Hamilton metal tipped prop.—B. G. Hornet 
plugs. Specially reinforced wings. 180 hours, 
always hangared, licensed to June, 1934. Only 
$468. Photo to interested party. 


ROBERT G. PIPER 
521 Niagara Ave. Sheboygan, Wisc. 


LORENZEN PROPELLERS 
Used by Race Winners 


in both American and International Air Races at 


Chicago 

FIRST, SECOND, and THIRD 
ze winners in the lightplane classes used Loren- 
Propellers Why not get the most out of 
your plane with the right propeller? Send 3c 
stamp for circular 

Lorenzen Propeller Co, 
Dept. PA. Niles, Mich. 











2-Place Air Camper, Model A powered, 
flown 15 hours, never cracked. Won- 


derful flier. Immediate sale $150, 
photos 10c cash. 

W. E. WOOD 
Route 4 Spartanburg, S. C. 








S. B. Propellers 
Approved by Department of Commerce. New 
Design. Highly efficient. Economical in Op- 
eration. Durable. Low in Price. Write 
today for prices. 

SENSENICH BROTHERS 
Dept. P.A. Lititz, Pa. 





AIRPLANE PARTS AND PLANS 








AERONCA 


Motor 107, like new, 150° 
SZEKELEY 


Parts — Complete Stock 
AIR TRANSPORT Garden City, N. Y. 


TROYER PROPELLERS 

FOR 
Henderson, Ford A, Anzani, and 
Salmson motors. Special propellers can be 
furnished to suit your requirements. Satisfac- 
tion guaranteed or money refunded on ail 
propellers. Aluminum wheels and Skis, write 


for list. 
KERMIT R. TROYER 
75 Mt. Vernon, Grand Rapids, Mich. 


Heath B4, 











FACTORY BLUE PRINTS 
for building either the 
“CORBEN BABY ACE” 


—or the— 
“CORBEN JUNIOR ACE” 
The most complete set of factory detailed sport 
plane plans ever offered to the home builder. 12 
large prints, 18” x 24” only 

$5.00 PER SET 
CORBEN SPORT PLANE CO. 
Dept. B, Madison Airport, Madison, Wis. 











Propellers— $3.98 and Up 


That give super performance. Manufactured out of 
select timbers, carefully laminated, scientifically 
designed by practical engineers. We will bore and 
attach your hub, carefully crate, and balance at 
no extra charge. Do not buy until you get our 
free price lists on Propellers and Ships. 


Universal Aircraft Company 
Ft. Worth Texas 








SEA GULL READY BUILT MODELS!!! 
16” Cabin Commercial, 1000 ft. flights....$1.45 
22” Cabin Commercial, 1500 ft. flights... 2 
20” R.O.G. Tractor, 1000 ft. flights.... 
30” Soaring “Sailplane’’,flies 3 min. . 
19” “Bullet” Twin Pusher, flies 3 min..... 2.95 
All Models of built up construction and guar- 
anteed to fly. Packing, Postage and crating 
charge 25c. West of Mississippi River 35c. 

SEA GULL MODEL AERO CO 

87-10 Rockaway Bivd., Rockaway Beach, a. 8... BM. FH, 











> 











MODEL KITS AND PLANS 








Heath Parasol 


Famous American 
Sportplane 
+ ad flying scale 
perfectly de- 
Complete kit 
with full size B.P. 
-00 P.P. 
AIRCRAFT 


4911 Cornelia, Chicago 








TAYLOR 
CUB 


ore, endur ar ice record 
A ing scale 
aR Compiste Kit 
with full size B.P. 50c 
P.P. 


| AIRCRAFT 
Actual photo of model 493; Cornelia, Chicago 











CURTISS 
SWIFT 


“Pride of the Army’’ 





A perfectly scaled 25” 
flying model kit. Com- 
plete with full size B.P 


$2.00 P.P. Nothing bet- 
ter at any price. 
AIRCRAFT 


4911 Cornelia, Chicago 


2 : ’ ine 


Actual photo of model 
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Advertise in this 
Directory. Rates: 
$3.00 = inser- 


BUYER’S DIRECTORY 


One-Inch Adver- 
tisements. No 
more — no less. 








FREE 


To introduce AIRCRAFT products we offer abso- 
lutely free a SCALE, with every $2.00 purchase. 
This scale is so finely adjusted that it will register 
accurately to one 400th of an oun 

Look for the trade mark “ATRGRAPT” it rep- 
resents the last word in Model Aviation and is 
backed by an absolute guarantee to give satis- 


faction. 
AIRCRAFT 


4911 Cornelia Chicago 





PLANS - 20” - PLANS 


1 
S.P.A.D.—Boeing P-26—Monocoupe—Vought—Spar- 
row Hawk—High Wing—Boeing P-12F—Curtiss 
“Swift’—‘Sky Chief’’—Boeing 247— 15” PLANS— 
Stinson—‘‘Vega’’—Rocket—Fokker Amphibian—Boe- 
ing P-12B—Gloster 1V—Ansaldo—Pfalz—Bernard— 
Tractor Seaplane 21”. Catalog 10c. 


MODEL AVIATOR PRODUCTS 
3335 Eastwood Ave. Chicago, Illinois 





FAMOUS 16” FLYING MODEL KITS, 44c PP. 
Curtiss Hell Diver, Lockheed Orion, Lockheed Vega, 
 .s Skyrocket, D. H. Tiger Moth, Supermarine 


> B, Gloster 1V Seaplane, Bernardi Pursuit 
(French), Ansaldo Pursuit (Italian), Polish Pursuit, 
Fokker D 8, Fokker Amphibian, Pfalz Pursuit, 


High Wing Racer, Jr. Low Wing Commercial. 
(Last two good for beginners). Plans for above 
models, 3 for 25¢. your dealer cannot supply 
you, send us his name and address and we will 
supply him shortly. 
MODEL AIRPLANE 8 — 44 
17 Belmont St., (Dept. P) Woburn, Mass. 














6” Solid Seats 
Model with 
die cast — x 
propeilers and 
metal porthole 
rings. 
Complete Kit 
26c postpaid. 
Alrcraft & 
Marine Model Co. 
1970 oe _ 
Brooklyn, W. 


Savoia- Marchetti 





15 in. Flying Model Kits 25c 
Postage 5c extra 
Fairchild 24, a D VIII, ~ Bellanca Sky- 
rocket, Hawk P6E, Pac. Hi Win ac Ace, and 
Stinson -R. --*- and of first grade material 
Marvelous flyers. Model airplane supplies, plans, 
plain and colored dope, balsa, wire, wheels, cellu- 
loid motors, aluminum cowlings, rubber, etc. Send 
3c stamp for price list 
QUALITY MODELCRAFT 
L 


FIRST 
2125 W. 54th St os Angeles, Calif. 


MODEL AIRPLANE PARTS 




















12” FLYING MODEL KITS 


ONLY 20c EACH 
1, Navy Racer 4. Gee Bee Sportster 
2. Fairchild ‘24 Curtiss Hawk 
3. Polish Fighter British 8. E. 8. 
Complete in , + Detail 
Add 10c for Canadian orders 
Add .05 to cover charges—no Stamps 


Sparton Model Airplane Co. 
Dept. 6A, 1244 So. Karlov Ave., Chicago, Illinois 


FOR AN INEXPENSIVE XMAS GIFT 
(These two fine kits) 
1. FAIRCHILD ‘‘24’’. Has a 22” wing span, com- 
plete with carved prop, wheels, stamped parts, 
,. in nh6606600600des etn seeanenske eee 75¢ P. P. 
2. SKY CHIEF, JR. A remarkable flyer, compiete 
with carved prop, Balloon Wheels, stamped parts, 
Gee. chet anasscdsassecnssensnagcesed d5e P. P. 
Add 10c for Canadian orders 
Sparton Model Airplane Company 
1234 So. Karlov Ave., Dept. 6A, Chicago, Tlinois 


A Real 14 h.p. Gasoline Engine 


in miniature, for MODEL AIRPLANES and 
boats. % in. Bore % in. Stroke—weight 1 
lb.—3200 R.P.M. GET CATALOGUE, REAL 
BOATS, MOTORS—FITTINGS, ETC.—only 
20e (coin) LOUIS P. LOUTREL, 
96 McDonough St., Brooklyn, N. Y. 














Sky Flyer Featherweight 
Compressed Air Motors 


UO Bis Biveccoccscs $1.50 
4 5. Mksccesocen 1 
3 Cyl. Finished........ : 4 
4 Cyl. Finished........ 


— res 
Catalog and plan 10¢ 
MODEL AVIATOR PRODUCTS 
3335 Eastwood, Chicago, Il. 














A GOLD MINE OF SOLIDS 
Complete kits for Curtiss Hawk P-6-E—7%” 
W.S. Savoia Marchetti, 8” W.S. These kits 
are fully complete, cement, full plan, two 
colored dopes, etc. Others are Lockheed Vega, 
Albatross, Fokker D VII, Waco, Nieuport 17- 
Cl, Hell Diver, and Spad. 20c ea., Post Paid, 
any three rd — P. P. 

N.R.A. Mem 
ty MODEL AIRPLANE SUPPLY CO.: 
285 N. Broadway, Haverhill, Mass. 


15” 2° 20° 
MKITS. 


AERONCA ee. “IKE” 
BELLANCA “SKYROCKET’—MONOCOUPE ‘‘110" 
BOEING FIGHTER. Postage 5c each. 
Kits contain—carved props, printed balsa, wheels, 


formed wira parts, full plan, cement, etc. Send 
cash or money order—no stamps. 

SUPER MODEL AIRCRAFT Co. 
1243 So. 58th Ave. Dept. B Cicero, Til. 











Free Wings-Exploding Bombs-Parachutes 
Photo and Details for Stamp 
Low overhead lets me put Lata balsa, MRL 
rubber, Superfine, ready cut ribs and formers, 
etc., in 18-20 inch models for only $1.00 post- 
paid. No faked photos or exaggerated claims. 
R. N. Rioux 


Model Airplane Specialties 
Box 354, Highland Park, Iil. 











22 }-In. Scale Plans $1 


Camel, 8S. E. 5, Hawk P. 5, Curtiss Racer, Swift, 
Autogiro, P-12-F, B./J. Seaplane, Halberstadt, Boe- 
ing Transport, Fokker Tripe., Albatross, Hawker 
Fury, Bristol, Supermarine, XP 936, B./J. 16, Navy 
Racer, Hawk P. 6 E., Pfalz, Spad 13, Boeing 
Bomber. All for $1.00. 


Hawk Model Aeroplanes 
4944 Irving Park Bivd., Dept. P5, Chicago, Ill. 





FLY AN AUTOGYRO 

The Swallow autogyro kit contains more than 
enough balsa sheets, sticks, cement etc., to com- 
plete a beautiful flying re span 19”. 
Order now—only 60c post paid. ENDURANCE 
FUSELAGE MODEL—This brightly colored fuselage 
model has flown for more than 5 minutes. Kit 
complete with instructions only 35¢ post paid. The 
famous Swallow “PHANTOM” as advertised in 
last issue of P. A. Post ve for only 50c. 

Swatiow Model Exhibiter at the World's Fair 
3840 N. Newland Ave. Chicago, Ill. 





MODEL GASOLINE ENGINES 


FOR MODEL AIRPLANES THAT FLY 
Scale Model Flown All Summer with This 
Engine of Proven Reliability. A Dandy 
Christmas Present 
Illustrated Particulars One Dime 


Springfield Model Works 
122 E. Madison Ave. Springfield, Ohio 




















24” Curtiss Al2 Attack 





Flying scale 

model. Al) 

parts clear- 

ly stamped 

on balsa 
formed wire POST 
b ' 4 fittings, in- PAID 
- signia, with fall size 


Remitby Ck. or M. O.Send Sestp.for list plan, and instraction. 


|HUB & MODEL AIRPLANE & SUPPLY CoO. 
6 Brook Av., Bronx, N.Y.§ (Dept. PL) 


Gee-Bee, Fokker D-7 
ae) Sirius, German Alba- 
tross, Bellanca Airbus, Ford 
Trimotor, Curtiss Hawk P6-E 

DEALERS: These Kits sell profitably for 10c exch. Send for details. 
UNIVERSAL MODEL AIRPLANES, Inc. 
4016 Church Ave. Dept. PA Brockiyn, New York 


BUILD A FLEET OF 6” 
SOLID SCALE MODELS 


aw fA. 


MODEL AIRPLANE SUPPLIES 














BAND SAW BLADES 


Extra good for Balsa Wood. Cut 
faster, last longer, cost less, for prices 
state length, width and thickness of 


blade. 
AIRCRAFT 


4911 Cornelia Chicago 








24” Boeing P12E 
A beautiful 

flying model. 

All parts clear- 

ly stamped 

wire fittings POST 
formed, insig- PAID 





nia, plans & 
instractions. 





BOEING P-12-C- CONSTRUCTION SET 
Balsa motor cut to scale; Drag Ring turned 
from solid balsa; Body formers, Wing Ribs, 
Rudder and Elevator Ribs cut and notched. 
All wire parts formed. 30” wing span (1” 
Scale). GOLD MEDAL WINNER in Popular 
Aviation Contest built from our plans. $3.00 
Post Paid. 

West Virginia Model Aircraft Co. 











SPECIALS! 
Balsa, 18” Igth. | 1/8x1/4...10, 5e/ Dope, 2 oz., 10 
> = seer 10c} 1/4x1/4....7, 5c) Tissue, all 


6x2....6, 10¢/1x)......, ea. %c|_colors, doz. 20¢ 
‘/$ ~ eee 1 ty 16x 34x 6 6, amis Geastags 
me cls ° c 
1/16x1/16 40, Se ates FS c| Washers doz, 10e 
1/16x1/8 25, 5e ubber, 4% 


1/8x1/8...20, 5¢| Cement 2 oz oe 0 Terr ceces 10c 























} 
Remit by Ck or M.O. Send 3c stamp for price list 
MODEL AIRPLANE & SUPPLY co. 1313 Fourth Ave., Huntington, W. Va. Add 15c Postage and Packing. Price List Free 
|HUB 476 Grook Av., Bronx, N. Y. (Dept. PL) BERKELEY MODEL SUPPLIES 
53 Berkeley Place Brooklyn, N. Y. 
24” “U.S. NAVY” CORSAIR WOBURN INTRODUCES 10 New 10” Flying Models VALUES! 
Flying scale in Kit Form with more than enough materials to 
4 model. all make any of the following plans: Balsa 18” lengths Clear Cement, 2 oz. $ .10 
parteclearly Spad Pursuit Texaco Sky Chief 1/16 x 1/16 35 for $ .05| Rubber, '6 flat, 36 ft. .10 
coe ange Be Curtiss Swift (Northrop Gamma) 1/16x1/8 30 for .05 Jap Tissue, 6 sheets .10 
balsa Com POST L. W. Pursuit onoco’ 170 218.38 ff “o5| Wheels 1” pr. .05; 1% 107 
picts with Vought Corsair Boeing 247 (23”) > Sie or 95) Banana Oil, 2 oz., .08; 
Solistecpten P AID Sparrow Hawk Transport 1/32x2 8 for Oe ne 45 
| Boeing P 12 F Gee Bee Supersportster 1/16 x2 8 for .10/ Insignia Sht. 12 pr. .09 
as Boeing P 26 3” “aS ae 6 for .10 1 stage. 
Remit Ck or B O Send Sc stamp for price list ——¥ Post ee o at your Dealers it -*. $1. as d 3c a for price list and FREE offer. 
HUB ODEL AIRPLANE & SUPPLY CO. W BURN MODEL AIRP aoe NON MODEL AERO CLUB 
476 SSresk Ave., Bronx, N.Y. (Dept. PL) 17 Belmont St., (Depts P) Woburn, Ss. 15 a St., Dept. P, Providence, R. I. 
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The Midget Transmission 

This new GEARLESS device doubles the endur- 
ance and increases the performance of flying 
models. Two separate strands of rubber run the 
same propeller. The whole transmission weighs 
only 1/50 ounce but will fly models up to 1'2 
ounces. Retail price only 25c. Postcard brings 
circular of this and other types of transmissions 
Dealers write for discounts. 


MODEL AIRPLANE MOTORS 
2322 Stuart Street Berkeley, California 








Lata Balsa Wood 24” Lengths 


1/16x1/16.3, 2c|1/100x2...1, %¢)3/8x 1/2x6 2c 
1/32x1/16 3. 2c) 1/64 x2...1, 6¢/1/2x 3/4x6 3c 
1/16x1/8 4c} 1/32 x2...3, 14e | 3 8x 3/4x 7 3c 
3/32x3 /32 3 4c} 1/16 x2...3, 18¢|/5/8xl x8 4e 
1/8 x1/8 .3, 6¢/3/32 x2...3, 18¢/3/4xl x9 5c 
1/8 x3/16.3, 6c/1/8 x2...3, 20c¢|/3/4x 9/8x10 ‘ec 
1/8 x1/4 .3, 8e/3/16 x2...3, 24c¢/3/4x 9/8xll 8c 
1/4 x1/4..3, 12c}1/4 x2...3, 30c|/5/8x 5/4x12 8c 
1/2 x1/2..3, 20c|1/2 L --1, 15e}1 x 3/2xl4 14c 
1 1 1, 25c'1 x11/8x16 15¢ 


xl 1, 16¢ 
No Order under 30c a pe __XF Price P.P. or at Dealers 
ODEL AIRPLANE SHOP 
17 Belmont St., (Dept. P) Woburn, Mass. 





6 Ft. “FlexRigid” Steel Rule Tape, 
coiled in a nickel plated case. Serves 
as a rule or steel tape. Fits in the 
vest pocket. Ideal for Model Builders 
and Mechanics. Only 50c Postpaid. 


DU RLAND 


61p Hinsdale Pla., Newark, N. J. 














NEW BOEING TRANSMISSION - $1.00 
No Gears! No Pulleys! No Belts! 
Now you can make successful FLYING models of 
the Boeing Transport, Boeing Bomber, and other 
multi-motored planes. Three separate strands of 
rubber enclosed in the fuselage run the two props 
= exactly the same speed No special winder is 
eeded. It is designed for models of about 24 
winguprend and weighs only 1'4 ounce Postcard 
brings circular of this and other types of trans- 
missions. Dealers write for discount 
MODEL AIRPLANE MOTORS 


Berkeley, California 


2322 Stuart Street 


UNPATENTED IDEAS 





OF -N I -} a ©) BD) 


I tell you how and help you make the 
sale. Free particulars. (Copyrighted) 


WRITE W. T. GREENE 
927 Barrister Bldg. Washington, D. C. 








Get your start in the fast growing 
COMMERCIAL AVIATION INDUSTRY 
New Ocean routes soon starting. America’s fastest 
growing Industry Our booklet ‘“‘Wings of Com- 
merce,’’ lists over one hundred different occupa- 
tions in this field, salaries paid, apprenticeships, 
Promotions, how to qualify and apply. Lists all 
Airline Companies in U a Canada, Mexico, 
Central and South America. Information is com- 

plete. Price 20c postpaid 


FEDERAL EQUIPM ony co. 


Dept. 11 Deer Park, Ohio 














QUALITY BARGAINS 
Balsa 18” lengths Clear Cement, 2 oz 10c 


1/16x1/16...... 50 for 5¢e Wheels, 17, pr. 3; 

3/8 21/8. .0c00- 25 for 5e 115 4c 
1/8 x1/4...... 14 for 5e¢ Jap Tissue, 1 doz 20c 
3/SBRS” .. 0000 3 for 5e Bearings, 1. or s. doz. 10c 
3 /2GRR” ..cccees 3 for 5¢ Dopes, clear or colored 
1/8 x2”..... .-2 for Se Berryloid, 2 oz 10c 


Add 15c for postage 
Send 3c for price list and free gift 
NORTHWESTERN MODEL SUPPLY ' 
16669 Log Cabin Detroit, Michigan 





PATENTS—TRADE-MARKS 
Terms reasonable. Personal attention. 
Send model or drawing for FREE advice. 
Book “HOW TOGET YOUR PATENT” sent on request 
L. F. RANDOLPH 
REGISTERED PATENT LAWYER 
372 Victor Bldg. WASHINGTON, D. C. 














Marvellous New Engineering 
System for Model Aircraft 


Now makes it possible to construct huge model air- 
Planes from one ounce to FIVE POUNDS. Vast 
scope in helping you to use your own originali ty. 
Ideal for experimenting inventors. Greatest boost 
ever offered model aviation. 10c coin pasted on 
letter brings information. 
R. FERGUSON 
Model Aircraft Engineer 


Dept. A, 2121 Wellington St., Montreal, Canada 











60c BALSA WOOD 60c 


Why bother ordering a lot of different sizes. Send 
60c for one of our assortments end obtain plenty 
of the various sizes to build several models All 
18” uniform lengths—Best grade Balsa, especially 
selected for model building. ce 

No. 1—For all ordinary model building 

No. 2—For finer and more experienced work 
Order by umbe er 60c Postpaid 
WIFT AIR-MODEL SUPPLIES : 
363 Brittain Road Akron, Ohio 


MISCELLANEOUS 














Work your way into 


VIATION 


Send $1.00 for Application Blank, List of Airmail 
Operators, Air Lines, Factories and Airports, where 
hundreds are now employed. 

Aviation Service Co. 
3433 Mohawk St., Lincoln, Nebr. 


NOW--A Slide Rule for 50c 






y 









URE EEE ET ie 







i 


Six inches long in genuine leather case with instruction book- 


let Celinloid rale in metal frame-will not warp-constant 
friction. Send money order (no s tamps) for 55c to receive ap 
indestractible slide rule at one-fif 'fth ordinary costs 

INDECO 239 John St. Bridgeport, Conn. 











ane SILK TISSUE 
White 3c per sheet 
Red, green, blue, black 


PARA RUBBER 
Always Fresh 


1/323 8@.....000- 2 ft. le rown yellow 
3/64 flat...... ‘ca ae 
1/16 flat....... 1 ft. le| mxtra thin tissue 6¢_ sheet 
3/32 flat....... 1 ft. le) Straight Music Spring 
i @ eee :%, isleneae 6 e's. ia i 
3/16 flat.......2 ft. 3e] VS", |: 


agg od P. P. OR AT DEALERS 
WOBURN DEL AIRPLANE SHOP 
v Belmont St., (Dept. P) Woburn, Mass. 











DEALERS 


WRITE at once for our wholesale list 
Everything for the Model Air- 
plane Dealers and Clubs. 
Get Right by Writing! 
Baisa Wheel Company 


16669 Log Cabin Detroit, Mich. 


E-X-P-L-O-R-E! 
Boys, own a complete Junior 
Scientist Microscope set. With this 
outfit you can see new world’s in- 
visible to the naked eye Com- 
plete outfit with microscope only 
$1.98 Post paid. SPECIAL FOLDER 
WITH FULL LINE OF MICRO- 
SCOPES, TELESCC°ES. CAMERA 
and sporting Goods only 10c. 

M. MILLER 
530 Parkside Ave., Brooklyn, N. Y. 




















womens Duraluminum Drag Rings Cowlings 
or 





) 

Plates | 114” diam 20c. ..20¢ 

For ie . Motor.... 8¢ | 2” diam 25¢.. .25¢ 

For 2” Motor... .10¢ 2 i 28c.. .30¢ 

For 3” Motor... .12¢ 3 30¢ . .35¢ 
Aluminum Tubing Sheet 

1/16 O.D. 6” Be 1 ft. 15¢ in 13¢ 

7 22. 6” 8c 1 ft. l5e in 15e 

1/8 O.D. 6” Be 1 ft. 15e in l7e 

3/16 O.D. 6” 9c 1 ft. 18¢ in 25c 





sriese 4 e s. at pealers 
WOBURN PLANE SHOP 
wn ie st " aoe. P) Woburn, Mass. 








LATEST NOVELTY CLOCK 
t, The lifelike model of a nine cy! 
j aeroplane engine 

BEAUTIFUL ORNAMENT 

or office and home. 
ideal gift for graduations 

bridge prizes, etc. 
made of metal—height 6 inc hes 
iel B windmovement $3.55 





f el C electr. movmt. AC. $3.85 
} (gnaranteed money back if not 
satisfied) 

BAUDIS ARTCRAFT 
348 EAST 92nd ST., NEW YORK,NY. 











CLEAR CEMENT 


Large 6” tube | Extra Large 

Small Bottle Se | 16c| Bottle 40¢ 
Clear Dope, Acetone or Banana Oil. small bottle 5c 
Medium, 10c; Extra Large. 40c; Colored Dope: Red 
White, Blue, Green, Yellow, Olive Drab, Black 
Silver, Orange, Brown and Grey Small bottle 5c 
edium, 10c; Extra Large, 40c 
Prices P. P. or at Dealers 
WOBURN MODEL AIRPLANE HOF 

17 Belmont St., (Dept. P) a, Mass. 














BUILD A FRONT DRIVE! 









The details of construction of a Real Baby Front 
Wheel Drive Aute as this are now in bloeprint 
and available to you This car powered by 
a 4-cyl. motor is made of old car parts as 

Model T, etc. all so cheaply ob- 


tained now. and best of all a ma- 
chine shop is not s necessity for 
making snch ae fest one. Send 
stamp for farther details. 


Edw.A.Borntraeger, 3450 W. Marshfield Ave., 
Chicago, ii. 


“NEW DEAL” 


LIGHTPLANE BUILDER 
and OWNER 


Write Today 
For Free Bargain Circular 
Sportsman Airplane & Supply Co. 
319 West Boundary Hobart, Oklahoma 











CELLULOID WHEELS DUMMY MOTORS 


34” diam...... 10¢ Pr 1%,” diam... 25c 
1” diam.......12¢ Pr. 2” diam 35¢ 
134” diam...... 15e Pr ? 


45¢ 
. 25e CELLULOID "x" 
PANTS FOR 


% or 1” wheels 30¢ Pr. | CELLU LOID COWLING 
1%@ or 1%” ...40c Pr. | 214” diam 20c ea 


PRICES P. P. a, AT DEALERS 


WOBURN MODEL AIRPLANE SHOP 
17 Belmont St., (Dept. P) Woburn, Mass. 








Attention Model Builders 


Send 25 cents in coin for set of drawings and de- 
scription on how to build a Dual Propeller Rubber 
Band Motor for your models This can be put 
on or built-in most any model. This motor 
eliminates Torque The motor itself will fly 
straight up. I will also send Picture and Descrip- 
tion of New Type Airplane using Dual Propellers 


Cc. L. BROWN 
RUSHVILLE, MO. 











WHAT? A BRAZING TORCH 


Yes, but only volume production will warrant such 
a low price for this high grade, all brass con- 
structed torch. No cheap material goes in the 
construction of this torch! You can do the work 
that before could be done with costly welding 
torches. You can Braze, Silver solder, and do 
light welding with this torch. Do your own 
brazing and silver soldering and save the differ- 
ence! Information 5c 
MACK WILSON, HOLLINS, ALABAMA 
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¢ BARTER AND EXCHANGE ¢ 


Good Opportunities for Our Swappers 


The publishers reserve the right to reject any or all notices that are not in accord with the policy of this magazine. 
Only trades or “swaps” will be permitted. For cash deals, buying or selling, refer to our Buyer’s Directory. Readers 
are urged to use caution in arranging trades and references should be mutually exchanged. 











AIRPLANES 


HEATH PARASOL, less engine, 35 h.p. Anzani 
Engine and prop, helmet, goggles, aviation books 
and magazines. What have you?—J. Marek, 
Jr., Ashley, No. Dak. 








MONOPLANE, single place, low-wing hydro- 
plane, welded fuselage, 2-cylinder 28 h.p. engine. 
Fuselage and wings uncovered. All brand new 
yuilt by a licensed mechanic. Want good 
turning lathe, motorcycle or shop equip- 
McCoy Aircraft Service, Napoleon, Ohio. 









and 
metal 
ment 


AIRPLANE WANTED, a good 2-place or 3- 


place ship, must be in good flying order. I will 
trade the following articles for it: One SR-45 
16 h.p. Johnson racing type motor, one 14-foot 
utility boat, one 11-foot step cut racing boat 
(Fair condition), good trailer and Acx, One 


(fair condition).— 
Box 591, Summer- 


model T Ford pick-up truck 
Address answers to P. O. 
ville, S. C. 





STANDARD J-1, Identification No. 
I want a l1-place job 
flying condition.— 


LINCOLN 
7717, in flying condition 
must be in good 


and it 
S. Gardner, Burton, Nebr. 





EAGLET, in like-new condition. Will trade for 





a very late model car Want Franklin Sport 
Airplane less engine Wallace Ang, 1010 8th 
St., Rockford, I 

OXX6 CHALLENGER C-2, 250 hours total 
time on it, 10 hours since last overhaul. Has 
all instruments, speed 105 m.p.h., 3-passenger, 
pressure fire extinguisher, like new, will trade 
for a cabin cruiser, Ketch, Yawl or anything 
of equal value.—Jack Remsen, 769 Hunterdon 


St., Newark, N. J. 


RETZ MONOPLANE, Type R4, 2-place open, 


Rathel 50 h.p. “In-line” air-cooled engine, metal 
prop, new Clark “Y” wings, in real shape. 
Will trade for a light car.—Retz R8, 1-place 
biplane, less engine and wheels.—Robert Retz, 


Farmland, Ind. 








LIGHTPLANE WANTED, a motorcycle, type- 


writer, glider, 16 m.m. movie machine or an 
outboard. I have a set of drums, Hinton’s 
course on aviation, trumpet and case, about 50 
magic tricks in case and other things to swap.— 
William Jeffries, 30 John St., Sheatown, Nanti- 
coke, Pa. 





SWALLOW TP TRAINER in excellent condi- 











tion and licensed until July, 1933. I will trade 
it for another plane or will accept crackup 
toward trade What have you? I also have 
a quantity of Simplex ailerons, steel tubing 
and other equipment to numerous to mention; 
that I will swap.—Lee Aircraft Co., Napoleon, 
Ohio 

LIGHTPLANE WANTED, preferably an 
Aeronca C-3 or Cessna 2-place. Will trade a 
1928 Chevrolet coupe in A-1 condition and some 
cash.—Edward Henkel, Athol, Kansas. 

OX-5 SWALLOW, engine just overhauled, fuse- 
lage in good condition, airspeed indicator, top 
wings need repairs. I have all material for re- 
pairing. Will trade for a lighter plane or good 
air-cooled engine Plane in Minnesota.—C. A. 


Proctor, Hdqs. Saqd., Chanute Field, Il. 
AIRPLANE WANTED, a new production job, 
preferably a new Gates Day Standard. I have 
a 1928 custom built Packard Phaeton, 1927 
Chrysler Roadster, a 1930 sports roadster with 
$110 worth of extras.—Thomas Cushman, 518 
South 8th Ave., Maywood, (0) TI. 


LIGHTPLANE WANTED, must be in flying 
condition. Prefer a Heath, Aeronca or Vernelli 








Air Coach. Will trade a late model Chevrolet 
roadster in good condition and might pay a 
cash difference if a bargain.—Conley, Collins, 
Lee Valley, Tenn. (0) 

AIRPLANE SUPPLIES 
AIRSLED FUSELAGE, 3-place uncovered truss 


sories. Can be adapted to air- 


frame with acce 


plane use Will trade for a Harley-Twin or 
Indian Scout motorcycle.—Robert Schwind, 
Grafton, Mass. 


CHARGE of one cent per 

word will now be made for 
all advertisements entered -in 
the Barter and Exchange 
columns. Please enclose re- 
mittance on this basis when 
submitting copy. 


POPULAR AVIATION 
608 S. Dearborn St., 
Chicago, II. 











WINGS WANTED for 1929 Velie Monocoupe or 
complete Monocoupe less engine. I will trade 
a 1932 Harley-Davidson motorcycle or what do 
you want?—Emil Magnuson, Backoo, No. Dak. 


THOMAS-MORSE PARTS, light wood fuselages, 
wings, tail surfaces, one brand new 8’-0” four 
bladed propeller (never drilled) having a value 
of $250, a bank-andepitch indicator (also new). 
What have 


etc. Will trade for most anything. 
you?—Karl Anderson, 109 E. Green, Ithaca, 
New York. 





PIETENPOL STEEL FUSELAGE with seats, 
instrument board, turtle-back, Ford Engine 
mount, dual controls, I will trade it for a 1927 
or 1929 Harley-Davidson motorcycle in good 
running condition.—George Clement, Route 7, 
Box 35, Louisville, Ky. 





AIR-CAMPER RIBS, 1-set with blue-prints, to 
trade for a Heath wing complete.—H. A. Som- 
mers, Ewen, Mich. 


LANDING GEAR FITTINGS, wires and axle of 
a Lincoln Standard. Will trade for a small 
engine that is suitable for a glider.—A. Jones, 
Schertz, Texas. 











USED WING, 35-A airfoil, 32-foot span, 5-foot 
chord, aluminum leading edge, gas tank in- 
stalled in wing, control tubes inside, cover O.K 
Also two 20x 4 clincher wheels, Wheel Pants, 
pair to fit 20x 4 wheels. Propellers:—2 Ford 
A, 1 Henderson, 1 Harley-Davidson pusher, 2-3- 
foot four bladed props for H. D. and Indian 





powered ice-boats. What have you ?—Robert 
Retz, Farmland, Ind. 
AUTOMOBILES 





1928 PONTIAC COUPE, A-1 condition, new 
tires. Will trade for Rearwin lightplane or an 
Inland Sport Plane, or what have you?—H. R. 
Yost, Cummings, Kan. 


MIDGET CAR WANTED. Will trade a 24 h.p. 
Johnson outboard engine in good condition. 
Car must be in A-1 condition. I also have other 
things to trade. Write me.—Lewis Penn, Jr., 
Washington Valley Road, Morristown, N. J. 


ENGINES — ACCESSORIES 











FRANKLIN-SIX, ain-cooled, factory converted. 
In perfect condition but without prop. What 
have you to trade? Photo 10 cents.—M. Car- 
pentier, 771 High St., Aurora, IIl. 


MOTORCYCLE ENGINE WANTED, 2-cylinder 
type or a lightplane engine. I have a Swiss 
watch, radio, radio parts, speedometer, maga- 
zines, small grinder, water skiis and many other 
things.—J. Britton, 134 Riverside Drive, Bing- 
hampton, N. Y. 


AIRPLANE ENGINE (SMALL) WANTED. 
Have for exchange, a Harley-Davidson, 2-cylin- 
der engine equipped with a thrust bearing and 
a 51-inch propeller suitable for an ice boat.— 
R. H. McKinney, Holmes Building, Hannibal, 
Missouri. 











HENDERSON AIRCRAFT ENGINE, in A-l 


condition. I will exchange it for flying in- 
structions or a late model Harley-Davidson 
motorcycle. I also have altimeters, switches 


and inclinometers. Will exchange them for 
helmet, goggles; hunting, fishing, camping or 
sporting equipment.—A. Courtines, 10 E. Green 
St., Johnstown, N. Y. 

BICYCLE ENGINE WANTED. 1-h.p. Will 
trade a Slingerland Snare-drum, both heads 
practically new. I also have plans for a 2- 
foot Sirius and photos of the Stinson air-liner, 
Boeing 247 and late transport planes.—Jack 
Dunsworth, 4218 Harriet, Minneapolis, Minn. 











OX5 ENGINE, complete and in good condition, 
and also airplane instruments. Will exchange 
for garage shop equipment or what have you 7— 
Selmar Skatrud, Valders, Wis. 


LeBLOND ENGINE, 60 h.p., Serial 5D-551. 
Will trade for a Model A Ford.—Frank Powell, 
Box 472, El Dorado, Kansas. 


FORD “A” ENGINE in perfect condition. Ex- 
cellent for lightplane or boat conversion. Also 
an Oakland 6-54 engine. Will trade either for 
an outboard or 4-cylinder air-cooled engine and 
transmission, or late motorcycle in running con- 
dition or midget car parts.—Robert Bower, 147 
Centre St., Brooklyn, N. Y. 











SMALL ENGINE WANTED. I 
things to trade for the engine. 
you ?—A. Jones, Schertz, Texas 


have many 
What have 





AIR-COOLED ENGINE, 9-cylinder, 80 h.p. 
Will swap for a single of any make.—A. Jones, 
Schertz, Texas. 


PARTS for OX, 
180 D. H. axles, 





Liberty, Hisso, LeRhone 80, 
Jenny landing gear, Jenny 
wheels and wings, new spark plugs for rotary 
engines, magnetos, supplies. Will trade for 
any of these for a small engine.—A. Jones, 
Schertz, Texas. 








WANTED, a washing machine or bicycle en- 
gine in fair condition. Have complete erector 
set No. 7, 12 copies of Boys Life, also 12 volt 
spotlight.—C. Philbrick, 204 Toro St., San Luis 
Obispo, Calif. 





GLIDERS 





NEW GLIDER. I want a motorcycle.—A. Jones, 


Schertz, Texas. 





GLIDER, 2-place, dual controls, to trade for a 
lightplane. Welded steel fuselage, 35-foot span, 
5-foot chord, identification No. 715. Would 
like a Heath but will consider any plane.—Ray 
Swinton, Shelby, Mich. 





PRIMARY GLIDER, 2-place, dual control, ideal 
for instruction. Nearly new, a sure fiyer and 
factory built. I will trade it for light power 
wood or metal working machinery, such as 
Delta, Boice-Crane or a small lathe.—Ray 
Swinton, Shelby, Mich. 





GLIDER, No. 16702. Successfully flown for 
two years, now stored and needs some repairs. 
Will trade the glider for an outboard engine.— 
Dr. deHesse, 2544 E. 79th St., Chicago, Il. 





MISCELLANEOUS 


YOUNG MAN, age 19. Can talk, read, write, 
translate and typewrite English, Spanish and 
French. Will exchange said services for flying 
instruction or will perform any stunt for barn- 
storming outfit.—Othniel Ruga, 40 Gaven St., 
San Francisco, Calif. 








STAMP ALBUMS WANTED, with stamps. 
Have many magazines, three aviation books 
and an 18-inch Polish Fighter.—Joseph Zishka, 
Nortonville, Kansas. 








OVER 100 useful radio parts, transformers, 
shortwave coils, condensers, dynamic and mag~ 
netic speaker, meters, dials, resistances, etc. 
Will trade for a binocular, movie camera outfit, 
tools, motors, airplane books or what have you? 
Will send a descriptive list of parts on request. 
—Arthur Stoltman, 275 Martense St., Brooklyn, 
New York. 


No. 7 GILBERT ERECTOR SET, value $10. 
Complete, practically new, packed in red and 
black trimmed specig) wooden chest. Will trade 
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or sell. 
watch, guitar or books.—Ear] Miller, 
Walnut St., Lewistown, Pa. 


80 AIRPLANE STORY MAGS, 50 adventure 
and detective story magazines to trade. What 
have you?—Bert Adams, 1911 S. llth Ave., 
Maywood, Il. 

$165 BARITONE, $45 Civil Service Course, 
Evans glider plans, Winchester repeating rifle, 
I want a typewriter, craftsman’s tools, light- 
plane engine, lightplane parts.—Sterling Hos- 
tettler, Topeka, Ind. 


Especially desire stamp collection, wrist 
419 E. 

















10 HIVES BEES (C), full depth supers (new), 
a “23” Indian motorcycle in A-l shape, Nos. 1 
and 5 Chemcraft sets (new), also many other 
things. Want late model motorcycle or what 
have you?—Bob Gagnon, Buena Park, Calif. 


TYPEWRITER, lathe. Also Aviation course, 
high-school course and mechanics course. Books, 
radio parts, stamps, etc. I want a good target 
revolver or automatic.—Donald M. Copeland, 
2298 Priscilla St., Saint Paul, Minn. 








MAGAZINES, 41 issues of Aero Digest, from 
May 29 to October, 1932. What have you?— 
Hubert Clark, R. R. 4, Newton, Il. 


POPULAR AVIATION 








WATCH. What will you trade for new $65 
Illinois, 21 jewel (Bunn special) railroad watch? 
—Russell Agnew, 614 So. 12th St., Burlington, 
owa. 





DAYTON AVIATION COURSE, complete, with 
loose-leaf binder for the lessons. Also a ten 
lesson radio course with illustrated plates. Will 
trade for a glider or motorcycle. I also have 
many aviation magazines which I will trade 
for aviation books or pictures.—Charley K. 
Bergstrom, R. R. 2, Cuba, Kansas. 


MOTORCYCLES 


INDIAN CHIEF MOTORCYCLE, and a 1- 
cylinder Gray marine engine with a 3-bladed 
propeller. Will trade for a plane in any condi- 
tion.—Chester M. Ziegel, R. D. 2, Box 91, Beaver 
Falls, Pa. 











HARLEY TWIN motorcycle wanted, 1928 
model at least. Must be mechanically O.K., 
or else a Model A Ford car. I have a homebuilt 
Mead Primary Glider, good workmanship, flies 
well.—Joe Hobzek, 4452 W. 53, Cleveland, Ohio 





MOTORCYCLE WANTED. Model 1930-32 Twin. 
Must be in good running condition. Will trade 
13 ft. cabin outboard hull. All equipment. 
Never used, excellent condition.—Paul Bauer, 
234 Palisade Ave., Bogota, N. J 





MUSICAL INSTRUMENTS 


HAWAIIN GUITAR COURSE, cost $35. Will 
trade for a good make of tenor banjo.—Russell 
R. Allen, 3007 Edmond St., St. Joseph, Mo. 


CLASSIFIED 


PATENT Your Invention—‘“Little Ideas May 
Have Big Commercial! Possibilities.” Send for 
free book. “How to Obtain a Patent and 
Record of Invention Blank.’’ Prompt service. 
Highest references. Reasonable charges. De- 
ferred payments. Established 1898. Victor J. 
a4 Co., 790M Victor Building, Washing- 
ton, ° 




















USED Airplanes $85 and up. Literature 10c. 
Federal Equipment, Deerpark, Ohio. 

BIG MONEY Applying Gold Initials on Automo- 
biles. Easiest. thing today. No experience 
needed. Free Samples. “RALCO,” 1084 Wash- 
ington, Boston, Mass. : 

MOTION PICTURE Bargains. News reels $2.25, 
odd reels $1.50. Bargain lists. Hoffman Film 
Service, 57 Broad, Albany, N. Y. 


SONGWRITERS! Poems, melodies. Amazing 
Hibbeler, D109X, 2104 Keystone, 








opportunity. 
hicago. 





Aero Books 

If you are looking for a suit- 
able Christmas gift for an air- 
minded friend, buy him or her 
an aviation book. We have a 
great many to offer, dealing 
with all aviation subjects. 

POPULAR AVIATION 
608 S. Dearnborn St., Chicago, III. 
Book Dept. 











Douglas DC-1 


(Continued from page 377) 











by a frame of welded steel tubing. The 
engine mounting, the oil system and 
parts in front of the firewall of the 
nacelle are quickly and easily detached 
and interchangeable—right and left. 
The engine is mounted through rubber 
bushings which reduce the amount of 
vibration transmitted to the airplane 
structure. A pressure fire extinguisher 
system, controlled by a selector valve, 
can direct the extinguisher fluid into 
either of the engine nacelles. 

A very roomy cockpit with excellent 
vision is provided for the pilot and co- 
pilot and has been specially designed 
with a view of eliminating reflections 
and glare. It can be reached through 
a door from the passengers’ compart- 
ment and also through a hatchway, the 
latter also serving for observation and 
navigation. 

The controls are of the dual type 
having individual wheels and pedal foot 
controls. The control column is placed 
next to the fuselage so that it does not 
interfere with the crew getting in or 
out of their seats and are connected in- 
ternally to the control surfaces. A 
very complete instrument equipment is 
provided with the instruments well 
placed and carried on a rubber mounted 
instrument board that eliminates the 
greater part of the vibration from the 
delicate instruments. 

The retractable landing gear is op- 
erated by a single hydraulic system by 
which the pilot can retract the wheels 
by means of a pump. The landing gear 
is so balanced that it can also be op- 
erated manually, and when in the re- 
tracted position, the wheels enter the 
engine nacelles. It is interesting to 
note, that in case of trouble with the 
retraction gear, that the plane can be 
landed on the wheels while in the re- 
tracted position without injury to the 
ship except for possible damage to the 
tips of the propellers. Visible and 
audible warning devices record the po- 
sition of the wheels so that the pilot 
at all times can determine the position 
of the landing gear. The tread of the 
main wheels is 18 feet, the wheels them- 
selves having 42 x 15 inch tires. 


SPECIFICATIONS OF DOUGLAS DC-1 


i. eee 85’-0” 
IE Gnuculcidusintscnisniiesnesinvsiecsdasvotal 60’-0” 
FEGIBTG OVGEDLL cesecosesctsecssasesorseccse 16’-0” 


WING DETAILS 
Wing root chord 
Wing tip chord............... 
i. £ a eaeee. 
Wing incidence 
Be I ss cc cenidciintinonecael 
MORN BEPOCE LACIO.......cccccccocccesesssosess 7.70 





WEIGHTS AND LOADING 
Weight empty, incl. equipment........ 


iesipsteipabdablaeavetecnsveniusabiatiaeaaiae 11780 Ibs. 
CPOI STIG sasiscesssvescescersss 17,500 lbs. 
Be I aitinscsricdiianrrens 5,720 lbs. 


December, 1933 


Total normal payload.......... 3,400 Ibs. 
Weight per horsepower............ 12.3 lbs. 
Loading per square foot of wing... 
idccaiiebeeaainnasaaasiioiatioanaesndianibadit 18.6 Ibs. 
PERFORMANCE 


Top speed at 8,000 ft......... 210 m.p.h. 
Cruising speed at 8,000 ft...186 m.p.h. 


LONGING BPOOE © ..cesccossercccosonscess 60 m.p.h, 
Rate of climb at 8,000 ft.....950 f.p.m. 
Service Ceiling .....ccccccscccssrees 23,000 ft. 
Cruising range, 500 gals. gas........ 
scich elaslainaiaditeiacaasabeipeabicaiaaidaen 1,200 miles 


One noticeable feature is the clean 
cut undersurfaces which are perfectly 
smooth and devoid of any openings 
when the landing wheels are fully re- 
tracted and in place within the nacelles. 
The tail wheel is the only visible part 
of the structure when the ship is in 
full flight. This is distinguished from 
many other ships with retractable gear 
which have large openings on the wings 
after the wheels are retracted. 

END. ; 





Autogiro 
(Continued from page 399) 











ROTOR ASSEMBLY 

AKE the rotor support of 1/16 

inch dia. pine dowling. The 
height above the fuselage is 1% inch, 
Also set a piece of 1/16 inch dia. alu- 
minum tubing at a four degree angle 
in the two pieces of 1/16 inch balsa 
and cement it in place. 


The leading and trailing edges of 
the rotor blades are both 1/32 inch sq. 
bamboo, which give flexibility and 
strength. The tips are 1/16 inch dia. 
reed, and a % inch block of balsa is 
cemented on at the hub end. 

The hub is very easily constructed 
by following the steps of the diagram 
on plate three. 


Push the blades on the aluminum 
tabs of the hub at a two degree angle 
of attack (negative) and cement. The 
rotor post is formed of heavy music 
wire. 

Make four wire eyes and cement 
them to the center of the second rib of 
each blade. Rig thread from the post, 
and between each blade as shown in 
the photographs. Don’t forget to ce- 
ment a washer at both ends of the 
rotor post, so the rotor will stay on 
while the plane is in flight. 


REMEMBER— 

Don’t paint the model, as it will be 
too heavy to fly properly. 

That everything must be accurate, 
because a warped part will mean a 
crackup. 

To launch the model by hand or R. 
O. G., making sure the rotors are turn- 
ing ANTI CLOCKWISE at least a lit- 
tle, before launching. And do not fly 
the model in a wind. 

The motor only needs about a hun- 
dred turns. 


END. 
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Earn *35 a Week 


and Up in the 


NS FAST GROWING 








$75 a Week 
for Dobbins! 


My graduate, R. N. 
Dobbins, got a job 
immediately after 
finis hing my Course. 
Now he’s —s 
$75 a week as Chief 
Instructor at a big 
Aviation School in 
New Yor 











Walter Hinton 


First to fly the Atlantic; 
first to fly to South 
America; first to explore 
the upper regions of the 
Amazon by plane Fly- 
ing Instructor in Navy 
for five years Now giv- 
ing ambitious men prac- 
tical ground work train- 
ing in Aviation at home 
Mail the coupon below 
for your copy of his big 
new FREE Book today. 


I'll Help You Get A Job. 





Make me PROVE 


| Can Train You 


at Home In Your Spare Time 
Send coupon for FREE Lesson 


















Don’t take my word for it. Make me PROVE that I can train you at home in your St ee 2 
spare time for a well-paid job in the growing Aviation Industry. How can I prove your service—the minute 
it? Just mail the coupon, and I’l] send you a sample lesson absolutely free, with od rey »w + 
no strings attached. Go over it for yourself. Note the clear, easily under stood way We are in touch with 
in which everything is explained. See how easy it is to learn—right from the start. aS SS 
And then read my free book, “Wings of Opportunity.” It will give you the facts on trained men ad xtra 
Aviation—tell how you can’ train for a good job in spare time at home—show you ie anten tacvien, Woes 
what a big future is open for you—give you all the latest information on the fasci- I help my graduates eet 
nating business of Aviation. You will see from their own letters what my graduates the kind of jobs they 
are doing, oy they make, how they got jobs, etc. Mail the coupon now for my — oe oe 


free book and free lesson. It may start you toward a good pay job in Aviation. 
My up-to- joe home-study Course gives you the ground work you need to get and 
keep a real job in this fascinating, fast-growing industry. Many of my graduates, 
who didn’t know a thing about Aviation a few months ago, are holding down fine 
jobs right now—in the air and on the ground. Over forty different types of jobs 
to choose from, once you have this necessary training. Get the facts about my prac- 
tical training, free Employment Service and Money-Back Agreement NOW! 


I Teach You QUICKLY—at Home in Your Spare Time 


You don’t need to give up your present job—don’t need to leave home to get your 
training in Aviation. I’ve made it easy for you. I’ve put my own fifteen years 
of experience—backed by over 400,000 miles of flying—five years of instructing 

in the Navy—all into my thorough, quickly mastered home-study Course. 
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ir flying time at good information. Act now 
7 to get in on this | 
fine offer—while it is Ww : 
. alter Hinton, President 836-J 
There’s No Time To Lose— still open! pan ; 
EE Off NOW! Aviation Institute of U. S. A., Inc 

Get My FR er ‘ ~ raga 1115 Connecticut Avenue, Washington, D. C. 
Aviation is growing by leaps and bounds—while many other industries | : 
peg ot Don’t wait and let the other fellows get ahead of you. All right. I'll take your challenge. Prove to me that you can 
Think about your own future. Let me prepare you for a job paying $30 | train me at home in my spare time for Aviation. Send me without 
a week or more—in Aviation. Get the FACTS. Mail the handy coupon obligation your free sample lesson, and your free book, “Wings of 
on the right today—richt now—while vou’re thinking about it. I'll send Opportunity.” 
you my sample lesson and my big FREE Book—packed with interesting | 
facts about your opportunities in Aviation. Mail coupon NOW. | 

(Print clearly) | 

WALTER HINTON, President | Address a 


Aviation Institute of U.S. A., Inc. pa aa _§ 
1115 Connecticut Ave., Washington, D. C. phnsameninicninsirncmnnseinnineRanmceessireot 
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422 POPULAR AVIATION 


WILL HELP YOU TO PASS ANY LICENSE TEST 


Aeronauties 


by HILTON F. LUSK 
Transport Pilot; formerly Dean, Boeing School of Aeronautics 


175 Illustrations, 224 Test Questions, Price $3.25 


HIS is a complete ground school course in handy book form. It 
clearly and thoroughly explains all the subjects you need to under- 
stand to pass the written part of the government examination for a 
license as an airplane pilot in any of the grades—including transport 
ilot, or as an airplane or engine mechanic. No one who masters this 
ee will have any difficulty in answering any question that may be 
asked in the government examination. 224 questions like those given 
in the official examinations help you test your understanding of each subject. 
Although used as a textbook in scores of leading ground schools, colleges, and 
technical schools, this book is so clearly and simply written that you will have no 
difficulty in grasping its explanations even if you must study at home without 


the aid of an instructor. 
CONDENSED OUTLINE 


materials. Fuel systems, car- 





Avigation Maps and Piloting: 


Principles of Flight: Explains 
all the essential aerodynamic 
factors and their application 
to airfoils, both for airplanes 
and autogiros. 

Airplane Construction and Op- 
eration: Principles of con- 
struction and materials em- 
ployed. Methods for working 
wood and fabric. Welding 
metal planes and parts. Fly- 
ing. Elementary acrobatics. 
Propellers: Theory. Construc- 
tion and maintenance of wood 
and metal propellers. Variable 
itch propellers. 

ngine Construction and Op- 
eration: Theory. How to de- 
termine engine efficiency. 
Types of engines, construction 


bureters, ignition systems. En- 
gine operation and maint- 
enance. 

Blind Flying Instruments: Use 
of attitude instruments in 
blind fiying. Absolute and 
relative references. Inclino- 
meters. Pitch, roll, turn in- 
dicators. Operating principles 
of gyroscopic instruments. 
Engine Instruments: Construc- 
tion and operation of tacho- 
meters, pressure gages, therm- 
ometers, fuel quantity gages, 
etc. 

Safety Appliances: Parachutes. 
Aircraft radio, antenna details, 
shielding methods, etc.; radio 
range-beacons and markers. 


Explains and illustrates vari- 
ous map projections and their 


use in avigation. Practical 
hints on piloting. 

Dead Reckoning: Details of 
methods of dead reckoning 


with solutions of practical 


problems. 
Avigation Instruments and 
Equipment: Describes and 


illustrates each of the aviga- 
tion instruments found in air- 
craft and explains theory so 
you can understand principles 
on which it operates. 
Principles and Applications of 
Meteorology: Effects of winds, 
storms, visibility in relation to 
flight. 





A COMPLETE ENGINE COURSE IN 


HANDY BOOK FORM 


Aireraft Engine Mechanics Manual 
by C. J. Moors, Chief Instructor, Dept. of Mechanics, Air 


This book covers the same 
ground as the course given the en~ 
listed mechanics of the Army Air 
Corps with the addition of much 
data on types of equipment 
adapted only for commercial air- 
It deals thoroughly with all kinds of 
It ex- 





planes. 
aircraft engines and their accessories. 
plains exactly how they operate and the features 
in which the various makes of competing equip- 
ment resemble each other and those in which 


they differ. 
Mr. Moors gives all needed data on construc- 


tion and operation, supplies full instructions 
for proper maintenance, and shows you exactly 
how to go about making any necessary repairs 
and adjustments. Particularly important is the 


(fill in, tear out and mail) 
SEE SRS Se 


Corps Technical School, U. S. Army. 189 illustrations. $4.50 


detailed information given on locating causes of 
engine troubles. The book is lavishly illustrated ; 
photographs, diagrams, and working drawings 
make it easy for you to follow each explanation. 
400 questions enable you to test your under- 
standing of each subject treated. 

Among the engines dealt with are: Pratt & 
Whitney Wasp, Wasp Junior, Hornet; Wright 
Whirlwind, Cyclone; Curtiss D-12, Conqueror, 
Challenger; Lycoming; Packard-Diesel ; Warner- 
Scarab; Kinner; LeBlond; Continental; Liberty. 
Equipment covered inc)udes: Scintilla Magnetos, 
Types AG and V-AG, Double Magneto Type SC, 
N Series; Eclipse and Leece-Neville Electric 
Generating Systems; Delco Battery-Generator 
Ignition System ; Eclipse Engine Starters ; Zenith 
and Stromberg Carbureters; Superchargers; 
Cooling and Lubricating Systems, etc., etc. 


j Sent Postpaid and Without Advance Payment for Your Examination 


| The Ronald Press Company, 


| Dept. M665, 15 East 26th Street, New York 


Send me the books checked below. 


‘ent within five days after they are received. 
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I will either return them or send wt 


, 

j sk, Aeronautics................ PO 
Moors, Engine Manual........... esicdealeabeniise 4.50 
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(Above line must be filled in unless you send cash) 
*If outside continental U. S. and Canada, send cash plus 25¢ per book for shipping. 
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0 Check here to use the monthly payment plan 


C) Hartz-Hall, Rigging Handbook 
[) Jones, Practical Flying 
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*““The World’s Best 
Books On Aeronautics’’ 


SS VOLUMES dealing with every 
phase of aeronautics are pub- 
lished by The Ronald Press Company. 
Thousands of students, pilots, mech- 
anics, executives and engineers use and 
endorse these practical manuals. 
Your Satisfaction Guaranteed— 

Sent on 5 Days’ Approval 

You can order any of the books de- 
scribed on this page with the privilege 
of examination before purchase. Pay- 
ment is not due until five days after 
they are delivered; you can return 
them within that period if you are not 
satisfied in every respect. 


Pay Monthly If You Wish 

If your order amounts to $5.00 or 
over you may, if you prefer, take ad- 
vantage of our monthly payment 
terms. Under this plan you can pay 
in monthly instalments of not less 
than $2.60 ($2.50 payment plus on 
each instalment a uniform service 
charge of 10c). Check the space pro- 
vided in the coupon below if you prefer 
to make your payments this way. 











Fe 
A BOOK FOR DAILY USE 


Airplane Mechanics 
Rigging Handbook 


by R. S. Hartz, formerly Lieut. Colonel, Air 
Corps, U. S. Army; and Lieut. E. E. Hall, for- 
merly Editor, “Aircraft Servicing.” 105 illus- 
trations. $3.50 


It is even more important for 
an airplane to be perfectly rigged 
than for its engine to work per- 
fectly. Dead stick landings are 
commonplace, but no plane can 
land safely with a collapsed inter- 
plane strut or minus one wing. 
Every licensed airplane mechanic 
and every mechanic’s helper will 
have daily, on-the-job use for this collection of 
tested and approved directions. As a manual 
of operating procedure, it is needed by every 
pilot and airport service man. 

This book tells you how to get an airplane 
into safe flying condition and how to keep it 
that way. It is written in plain language, with- 
out mathematics, that anyone can easily under- 
stand. The instructions are given in great 
detail, explaining how each operation should be 
done, in what order, and the reasons why. Just 
as useful are the many don’ts warning the 
rigger not to do the wrong thing. The book 
deals fully with handling planes on the ground 
and in the shop; how to true up the assembled 
ship; how to adjust the wings and control sur- 
faces for “hands off’ flying; the materials for 
patching, splicing, and repairing of all kinds; 
practical hints for riggers; installing and cor- 
recting compasses ; methods of plane inspection. 


A PILOT'S TRAINING MANUAL 
Practical Flying 


by Major B. Q. Jones, Air Corps, U. S. Army; 
formerly Chief, Aviation Training, A.E.F. $3.00 


This famous pilot’s manual can 
save you hours of time and a lot 
of money in your flying training. 
It gives you the basic facts that 
otherwise you would have to learn 
from long and costly experience. 
Major Jones provides clear and 
concise answers to the hundreds 
of questions that student pilots 
have asked for years—information that is essen- 
tial for a proper understanding of piloting. For 
much of the detailed information the materiai 
is prepared in question and answer form. A 
variety of practical subjects is covered, such as 
taxying, the take-off, the initial climb, emer- 
gency landings after the take-off, straightaway 
flight, turns, figures-of-eight, glides, landings, 
cross-country flying, stalls and spins, etc. The 
book is packed with useful facts on planes, in- 
struments, technical expressions, plane parts, 
pilot’s equipment, methods of plane inspection, 
testing controls and motor. 
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Youth BOOK YOU'VE 
N WAITING FOR! 


Here is the book which tells the story of the air- 
plane in simple language, which teaches you, step 
by step, how to build beautiful models that really 
fly! Over 100 pages packed full of fascinating 
reading and scores of illustrations—plus actual 
plans of several popular model airplanes. Even 
if you’ve never built a model plane before—even 
if you’ve never read a word about airplanes— 
you'll be off to a “flying start” after you’ve read 
this great book—the “BOOK OF MODEL AIR- 
PLANES.” Send for your copy 


now! Use the order blank below— C 
order now and get this book that’s 
easily worth $t or more for only 


Partial list of contents: Why an Airplane Flies, The Story 
of Balsa, Handy Model Kinks, Useful Aids to Model Builders 


and FOUR FULL-SIZED PLANS! 
KNOCK-OUT 


SAVES YOU $1.00. Here are FOUR of Comet's BEST FLYERS—Comet SCALE MODELS 
MODELS poner ee a —— cost you only $2.25 in the Squadron Box 
instead o i ught as separate Kits! If you don’t want this 
Money-Saving Squadron No. 1, pick the ones you DO want to build NO ORDER FOR 
now—and order them sat the REGULAR price. Best way is to buy LESS THAN TWO 
7 . 
EAC 


the entire 4 inside the Box and save money! 
, F CURTISS ay. AL 
~~. A ROBIN f 
\}Y Pr FLYING SCALE zB 2 
= 4 oe 
> = bad 
com— ~~" < $1.00 - 
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- = FIGHTER pp Ey 
¥ J f 
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BABY R.O.G. ENDURANCE MODEL : , LOCKHEED SHELL 
ORION MYSTERY 
8s 


A knockout of a kit 12”. 
wing span Complete 35c 





t ‘ y t : 
RACER DIPPER SV . 
» xX 
$1.0 : FIGHTER a 


ll No.2 | 3< 


SAVES YOU 50c. These 3 Comet planes cost 50c each or ey nen - eae CAPT. PAGE 


bought separately, but by packing them inside SQUADRON BOX No. o- NAVY RACER 
2 you can get them for only $1, thus saving 50c. But you'd better * he 
a 2 é 


act quickly before prices go up! at them at your Dealers, or send 
COMET TRACTOR ENDURANCE fi . ‘ 
MODEL 





only $1 for prepaid shipment. HUR 


A beauty! 21” wing span 
Complete 50c ee oo Eee POLISH 
* SPORTSTER FIGHTER 


oo x + 


he a ae 50c fh. ad 


DIPPER 























CURTISS VOUGHT 
HAWK CORSAIR 
yj GENERAL CONTENTS OF KITS LY 
, / Each kit contains FULL-SIZE 3- 
& view plans. Kits.are complete with ' 
ar coon » banana oil, cement, formed wire | / 
parts, Bales, Jap eee. turned y 
, " . Balsa wheels, etc. nm sturdy card- 
COMET COMMERCIAL The board boxes. And remember these 4 / 
ENDURANCE MODEL 50c ¢ ZIPP PHANTOM 50c kits reach you post paid. 
A swell model! 1612” wing 50. <§< FLYER FURY 
span Complete ic 


TO ORDER — USE COUPON ON REVERSE SID/ 





4 AAS 























TRANSPORT 247 













23” W: n BOEING Transport 247 Plane —rubber motor—balsa leading, trailing edges—ij,” dia. wheels—printed prop 
by yt as heat and light plants, a blade outline—silver dope—shred. amboo—noseblock—cement—banana 
make the Boeing Transport Wasp-powered window cellophane—Boeing insignia, : umerals—balsa cylindrical nacelles, ome 
the latest thing in design and construction. Imagine a age with washers, prop. shafts, rear hook, bush- 
shies at 3 miles per minute carrying 10 passengers. ing, fitting, 
snd mail and ba and express! Bui'd the NEW Two pao FULL size, detailed tissue, waxed tissue. 
and FLY IT!i—Now! What a BARGAIN is this twin- Boeing Kit at only 
rib, bulkhead sheets—iongeron st. ps dpape $1.50 prepaid or at Dealers. Order before prices go up!..... se. | 








A Brand New Model . / 
The AERONCA 





, 50c 
CAPT. PAGE Y CURTISS 
50c NAVY RACER HAWK 
With Wheels and Pants 





SD 


Here is s stunning, easy-to-bulld model of plane 
which holds the world record for altitude 2 light 
a. Famous flyers use eit for sport purposes. 16” 

wing spao 


— POPULAR - AND HOW! 
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BABY 
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THE NEW 
FOKKER 


D-7 
$1.00 ruins Soh Meta, 2 Nene Re 


JUST MAIL COUPON 


Se” WE GOR. rbecccces 
Satisfaction Guaranteed canna 


on Order the convenient ©.O.D. way: mark, mail CATALOG! 
coupon—pay for planes, C.O.D. fee, postage on Only Se. Fin- 
backed by Na- delivery! We pay postage on cash orders. Remit ost catalog 
| tional Adver- cash by Money Order—if Check, add l5c extra. out! Send for 
tising! Fine CANADIANS: No C.O.D., stamps, nor coin, In- yours— 







The 



























ee npatbnt eandindiegm,  « 
‘ODEL AIRPLANE & SUPPLY COMPANY | SEND RO MONEY 

om, Dept. PA-12-3, Chicago, U.S.A. 
‘es listed. I'll] pay postman for articles, C.O.D. . 
100% 


on delivery. 
odveninadiiaes for articles listed. Comet pays postage. ANTEED 








profits made! ternational Money Order only, plus 20% extra 
entaiiie HURRY! ORDER NOW-—FAMOUS COMET URRY! 
- | : SERVICE WILL AMAZE YOU! 


Buy from Comet Dealers — or Send Direct 
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